PUBLIC COMMENT
FEASIBILITY STUDY REPORT

SUMMIT NATIONAL SITE e
DEERFIELD, OHIO ‘ o

EPA WA 57-5L04
FEBRUARY 12, 1988

EPA PROJECT OFFICER: GRACE PINZON



TABLE OF CONTENTS

EXECUTIVE SUMMARY

CHAPTER 1 - INTRODUCTION

B R R e
b wWN R

1.6

PURPOSE

SITE DESCRIPTION

SITE HISTORY

PRIOR REMEDIAL ACTIONS

SITE REMEDIAL INVESTIGATION

1.5.1 Geoclogy and Hydrogeclogy
1.5.2 Surface Water Hydrology
1.5.3 Nature and Extent of Contamination

FS REPORT ORGANIZATION

CHAPTER 2 - SUMMARY OF THE BASELINE PUBLIC HEALTH EVALUATION

NN
N Wn -

2.6

INTRODUCTION

SELECTION OF INDICATOR CHEMICALS
EXPOSURE ASSESSMENT

HAZARD ASSESSMENT

RISK ASSESSMENT

2.5.1 Comparison of Environmental Concentrations
to ARARs
2.5.2 Quantitative Risk Assessment

CONCLUSIONS

CHAPTER 3 - REMEDIAL TECHNOLOGY DEVELOPMENT

3.1

3.2

3.3

REMEDIAL RESPONSE ACTION GOALS

3.1.1 Soil and Subsurface Wastes

3.1.2 Sediment

3.1.3 Surface Water

3.1.4 Groundwater and Associated Free Product
GENERAL RESPONSE ACTIONS

APPLICABLE REMEDIAL TECHNOLOGIES

CHAPTER 4 - SCREENING OF APPLICABLE REMEDIAL TECHNOLOGIES

4.1
4.2

INTRODUCTION
OVERVIEW OF APPLICABLE REMEDIAL TECHNOLOGIES

NN
{
NWwwp



Table of Contents
Page 3

Alternative No. 8 - In Situ Vitrification of "Hot Spot" Soils
Alternative No. 9 - In Situ Vitrification of Vadose Soils

CHAPTER 6 - DETAILED ANALYSIS OF ASSEMBLED ALTERNATIVES

6.1 EFFECTIVENESS EVALUATION OF ALTERNATIVES

6.2 IMPLEMENTABILITY EVALUATION OF ALTERNATIVES
6.3 COST ANALYSIS

6.4 SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES

CHAPTER 7 - RECOMMENDED ALTERNATIVE

Assembled Alternative Comparison

Groundwater Response

Alternatives Retained for the Preferred Alternative
Preferred Assembled Alternative

Description of the Preferred Alternative

NN NN
bW

REFERENCES
APPENDIX A - SOIL UNIT DIFFERENTIATION FOR ALTERNATIVE DEVELOPMENT
APPENDIX B - GROUNDWATER REMEDIATION

APPENDIX C - GRADIENT CONTROL/DEWATERING CONCEPTUAL DESIGN



Table of Contents

Page 4
LIST OF FIGURES
Figure E-1 Site Site Location
Figure E-2 Site Map
Figure E-3 ‘General Geologic Section
Figure 3-4 Summary of Detailed Analysis of Alternatives
Figure 1-1 Flow Diagram
Figure 1-2 Sumnmit Site Location
Figure 1-3 Site Topographic Map
Figure 1-4a Section Line A-A'
Figure 1-4b Geologic Section A-A
Figure 1-5a Section Line B-B'
Figure 1-5b Geologic Section B-B
Figure 1-6 Generalized Stratigraphic Column
Figure 1-7 Water Table Contour Map for June, 1986
Figure 1-8 Water Table Map for September, 1986
Figure 1-9 Piezometric Surface on the Upper Sharon Aquifer
Figure 1-10 Existing Surface Water Features and Site Drainage
Figure 1-11 Location of Major Surface Water Features
Figure 1-12 Location of Monitoring Wells

Figure 1-13 Location of Sampled Residential Wells

Figure 1-14 Background Soil Sampling Locations

Figure 1-15 Onsite Surface Soil Sampling Locations

Figure 1-16 Total Organic Fraction Concentrations
Detected in Perimeter and Offsite Surface
Soil Samples

Figure 1-17 Surface Water Sampling Locations

Figure 1-18 Sediment Sampling Locations

Figure 3-1 Soil/Sediment/Subsurface Waste Technologies

Figure 3-2 Surface Water Technologies

Figure 3-3 Groundwater Technologies

Figure 4-1 Typical RCRA Cap Section

Figure 4-2 Typical RCRA Liner Section

Figure 4-3 Soil/Sediment/Subsurface Waste Technologies

Figure 4-4 Surface Water Technologies

Figure 4-5 Groundwater Technologies

Figure 5-1 Alternative 2 - Resident Relocation with
Monitoring - Site Plan

Figure 5-2 Alternative 3 - Capping with Drum
Incineration - Site Plan

Figure 5-3 Alternative 3 - Capping with Drum Incineration -

Generalized North-South Cross-Section

Figure 5-4 Typical RCRA Cap Section
Figure 5-5 Alternative 4 - Onsite RCRA Landfill - Site Plan
Figure 5-6 Alternative 4 - Onsite RCRA Landfill - Generalized

North-South Cross-Section



Table of Contents

Page 5

Figure
Figure

Figure
Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure
Figure

5-16

5-17

Typical RCRA Liner Section

Alternative 5 - Thermal Treatment of "Hot Spot"
Soil - Site Plan

Alternative 5 - Thermal Treatment of "Hot Spot"
Soil - Generalized North-South Cross-Section
Alternative 6 - Thermal Treatment of Vadose
Zone Material -~ Site Plan

Alternative 6 - Thermal Treatment of Vadose
Zone Material - Generalized North-South
Cross-Section

Alternative 7 - Thermal Treatment of All
Unconsolidated Materials - Site Plan
Alternative 7 - Thermal Treatment of All
Unconsolidated Materials - Generalized
North-South Cross-Section

Alternative 8 - In Situ Vitrification of

"Hot Spot" Soil - Site Plan

Alternative 8 - In Situ Vitrification of

'"Hot Spot" Soil - Generalized North-South
Cross-Section

Alternative 9 - In Situ Vitrification of
Vadose Zone Material - Site Plan

Alternative 9 - In Situ Vitrification of
Vadose Zone Material - Generalized North-South
Cross-Section

Summary of Detailed Analysis of Alternatives
Recommended Alternative - Site Plan

Recommended Alternative - Generalized North -
South Cross-Section

— — — — — — — H— — — — —




Table of Contents

Page 6

Table E-1
Table 1-1

Table 1-2

Table 1-3

Table 1-4
Table 1-5
-Table 1-6
Table
Table

Table 2-3

Table 2-4

Table 2-5

Table 2-6
Table 2-7

Table 2-8
Table 2-9

Table 2-10

Table 2-11

Table 2-12

LIST OF TABLES
Summary of Potential Risks

Summary of Major Contaminants Identified in the
Shallow Groundwater System that Exceed Background
Summary List of Organic and Inorganic Parameters
Identified in Onsite Surface Soils that Exceed
Background

Summary of Offsite Surface Soil Parameters
Exceeding Background

Summary List of Organic Parameters Identified

in Onsite Surface Water South Ditch-Downstream
and Lower East Drainage that Exceed Background
Summary List of Organics Identified in West

Pond and East Pond Sediment that Exceeded
Background Soils

Summary List of Organic Parameters Identified

in Offsite Sediments that Exceed Background

Indicator Chemicals Selected for Evaluation
Potential Pathways to Contaminants Originating
Under Current Use Conditions

Federal Standards and Criteria for Chemical
Contaminants in Drinking Water

Critical Toxicity for Assessment of Risks to
Human Health as a Result of Exposure by
Ingestion

Chemicals in Groundwater Exceeding Federal
Standards and Criteria for Drinking Water
Exposure Estimates and Cancer Risks for
Trespassing Teenagers from Direct Contact
with Soils

Exposure Estimates and Noncarcinogenic Risks
for Trespassing Teenagers from Direct Contact
with Soils

Exposure Estimates and Cancer Risks for Workers
from Direct Contact with Soils

Exposure Estimates and Noncarcinogenic Risks
for Workers from Direct Contact with Soils
Exposure Estimates and Cancer Risks for
Residential Exposure to Chemicals in Soil
Near the Eastern Perimeter

Exposure Estimates and Noncarcinogenic Risks
for Residential Exposure to Chemicals in Soil
Near the Eastern Perimeter

Exposure Estimates and Cancer Risks for
Children from Direct Contact with Sediment in
Ditches and First Impoundment Near the Summit
National Site



Table of Contents

Page 7
LIST OF TABLES (cont'd)

Table 2-13 Exposure Estimates and Noncarcinogenic Risks for
Children from Direct Contact with Sediment in
Ditches and First Impoundment and First Impound-
ment Near Summit National Site

Table 2-14 Exposure Estimates and Cancer Risks for Teenagers
from Direct Contact with Sediment in the Second
Impoundment

Table 2-15 Exposure Estimates and Noncarcinogenic Risks for
Teenagers from Direct Contact with Sediment in
the Second Impoundment

Table 2-16 Exposure Estimates and Cancer Risks for Workers
from Direct Contact with Soils

Table 2-17 Exposure Estimates and Noncarcinogenic Risks
for Workers from Direct Contact with Soils

Table 2-18 Daily Intake by Workers Via Ingestion of
Groundwater

Table 2-19 Cancer Risks to Workers from Ingestion of
Groundwater

Table 2-20 Noncarcinogenic Risks to Workers from Ingestion
of Groundwater

Table 2-21 Exposure Estimates and Cancer Risks for Onsite
Residents from Direct Contact with Soils

Table 2-22 Exposure Estimates and Noncarcinogenic Risks
for Onsite Residents from Direct Contact
with Soils

Table 2-23 Daily Intake by Residents Via Ingestion of
Groundwater

Table 2-24 Cancer Risks to Workers from Ingestion of
Groundwater

Table 2-25 Noncarcinogenic Risks to Residents from
Ingestion of Groundwater

Table 2-26 Summary of Potential Risks

Table 3-1 Water Contaminant Criteria Standards for
Indicator Chemicals

Table 3-2 Cleanup Levels Based on Lifetime Residential
Exposure to Indicator Chemicals in Soils

Table 3-3 Cleanup Levels Based on Lifetime Residential
Exposure to Indicator Chemicals in Sediments

Table 3- General Response Actions

3-4
Table 3-5 Site and Waste Characteristics
3-6

Table 3- Identification of Applicable Soil/Sediment/
Subsurface Waste Technologies and Process Options

Table 3-7 Identification of Applicable Surface Water
Technologies and Process Options

Table 3-8 Identification of Applicable Groundwater

Technologies and Process Options Technologies
and Process Options

— — — — — — — — — — — — t— —




Table of Contents

Page 8

Table
Table

Table

Table

Table

Table

Table

Table
Table
Table
Table
Table
Table
Table
Table

PO AW

[o 0 e W« We e 0 N0 T e )]

Applicable Remedial Technologies
Summary of Technology Screen for Soil/
Sediment/Subsurface Waste

Summary of Technology Screening for
Surface Water

Summary of Technology Screening for
Groundwater

Alternatives Development

Compliance with Applicable or Relevant and

Appropriate Laws, Regulations, Policies and
Standards

Federal Environmental Laws and Regulations

Not Applicable or Relevant and Appropriate

to Alternatives

Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative
Cost Estimate Summary-Alternative

WoONOTAP~WLWN

6-8

6-30
6-31
6-32
6-33
6-34
6-35
6-36
6-37



EXECUTIVE SUMMARY

The Summit National Site is in Deerfield Township, Portage
County, Ohio. It was determined by the United States
Environmental Protection Agency (U.S. EPA) and the Ohio
Environmental Protection Agency (OHIO EPA) that the site
potentially contained hazardous wastes resulting from improper
past disposal practices. Because of the possibility of human
and environmental exposure to contaminants on the site, as well
as the potential for migration of the hazardous materials from
the site, the site was included by U.S. EPA on the National
Priorities List of uncontrolled hazardous waste sites under the
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA). The authority to list,
investigate, and remediate hazardous waste sites under CERCLA
has been extended and amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA).

The Feasibility Study (FS) report summarizes the process used to
develop and evaluate remedial action alternatives for the Summit
National Site. 1In accordance with the NCP, the appropriate
extent of remedy is defined as a "cost-effective remedial
alternative that effectively mitigates and minimizes threats to
and provides adequate protection of public health and welfare
and the environment" [40 CFR 300.68(i)].

This FS is based on the information and data presented in the
Final RI Report issued by EPA on February 1, 1988.

The methodology used in this FS report allows a step-by-step
evaluation of technologies, alternatives, and assembled
alternatives by progressing through a series of screenings.
Initially, general qualitative information is used.
Subsequently, more refined and quantitative information is used
to eliminate from consideration infeasible or otherwise
unacceptable actions. This methodology provides a systematic
procedure for specifying criteria, identifying and evaluating
alternatives, and determining the magnitude and importance of
effects resulting from the implementation of an action, and
considering measures to mitigate adverse effects.



SITE DESCRIPTION

The Summit National Site is located in Deerfield Township,
Portage County, Ohio, approximately 45 miles southeast of
Cleveland and 20 miles west of Youngstown. See Figure E-1.

The Summit National Site is approximately rectangular in
shape and occupies approximately 11.5 acres at the
southeast corner of the intersection of Ohio Route 225 to
the west and U. S. Route 224 to the north. See Figure E-2.

The site was a coal strip mine and contained a coal wash
pond and coal stock pile prior to its use as an incinerator
site. The coal tipple remains as a 15 ft. high embankment
in the northwest corner of the site with a loading dock and
concrete debris remaining from the original coal processing
facilities. Other prominent features on site are two ponds
located in the midsection of the site, an abandoned
incinerator and two buildings in the southeast corner, a
scale house in the northwest corner, and two dilapidated
buildings in the northeast corner. Additionally, it is
estimated that approximately 900-1,600 drums and two known
tanks remain buried on site. Little vegetation is growing
on site since most of the site was graded following
periodic surface cleanup activities which were performed
from 1980 through 1982. The site is enclosed by a 6 ft.
high fence with two locked gates for entrance from Route
224 and one locked gate for entrance from Route 225.

PRIOR REMEDIAL ACTIONS

From early spring to late fall of 1980, Ohio EPA contracted
to fence the site, to grade the site to control surface
water runon and runoff and near-surface groundwater flow,
to identify and stage about 2,000 drums of wastes, to
sample and analyze the contents of several bulk tanks, and
to install and develop groundwater monitoring wells (two on
site, four off site). During the fall of 1980, the U.S.
EPA funded the removal of three bulk tanks and their
contents (approximately 7,500 gallons), some contaminated
soil, and the treatment of contaminated water. In 1980 and
1981, several of the companies that had previously used
Summit's services identified themselves and voluntarily
removed wastes they had sent to the site for disposal.

A surface waste cleanup was conducted at the site from fall
of 1981 through late spring of 1982 by three waste
generators and the state of Ohio. This cleanup included
removal and treatment or offsite disposal of all surface
drums, bulk tanks, containers, the concrete block pit, and
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their contents. Some incidental contaminated soil removal
was necessary as part of the cleanup operation, but soil
removal was not extensive. The 1981-82 surface cleanup
project removed much of the source of site contamination,
but did not include subsurface exploration or cleanup.
During the site cleanup, the Ohio EPA identified several
areas potentially containing buried drums and/or tanks.

During the Spring of 1987, the U.S. EPA Region V Emergency
Response Section was on site responding to an emergency
situation related to periodic overflows from the east pond
onto the adjacent residential property. Emergency work
included the excavation and disposal of a buried tank
containing hazardous materials located north of the
incinerator. The work was performed in conjunction with
the U. S. EPA Region V Technical Assistance Team (TAT).

CURRENT SITE STATUS

The following is a summary of major findings from Phase I
and II of the Remedial Investigation:

SUMMARY OF P D

The field activities performed during the Summit National
Remedial Investigation were conducted in two separate
phases. Phase I RI activities were conducted during
October, November and December, 1984. Phase II RI
activities were conducted in two separate episodes during
December 1985 through January 1986 and June 1986 through
September 1986.

During the Phase I RI the following activities were
performed:

- A geophysical study

- Monitoring well installation and groundwater sampling
- Hydrogeologic testing

- Onsite and offsite surface water sampling

- Onsite and offsite sediment sampling

- Onsite surface soil sampling

- Residential well sampling

- Onsite tank sampling

- Air sampling

During the Phase II-A RI the following activities were
performed:

- Monitoring well installation
- Onsite subsurface soil sampling and screening
- Offsite surface soil sampling

E-5



- Test pit excavation
- Buried drum and tank sampling

During the Phase II-B RI the following activities were
performed:

- Monitoring well installation
- Hydrogeologic testing

- Tipple well rehabilitation

- Surface water sampling

- Sediment sampling

- Soils sampling

- Residential well sampling

- Structure survey

- RI derived waste disposal

MAJOR FIN G

The following section presents the major findings and
conclusions for each of the media sampled based on the
results from the data obtained.

The hydrogeology of the Summit National site is complex.
For purposes of discussion and analysis, the strata at the
site has been separated into three hydrogeologic units; the
water table aquifer, the "intermediate" units, and the
Upper Sharon "aquifer," as shown on Figure E-3.

Groundwater flow directions were developed from numerous
water level measurements obtained throughout the RI.
Groundwater in the water table aquifer beneath the site
flows southward and eastward and does not vary much on a
seasonal basis. There is also some northeasterly flow on
the northern portion of the site. The water table is
generally 5 to 12 ft. below grade. A french drain was
installed around the site at an estimated depth of 15 to 20
ft. below grade. It is probable that groundwater in the
water table discharges to the onsite ponds, the french
drain and the marshy area adjacent to the eastern portion
of the site. All of these features are shallow and
groundwater also probably continues flowing southward,
eastward and northeasterly from the site until lower
elevations are encountered.

Groundwater flow direction in the intermediate group cannot
be characterized as one unit due to the high heterogeneity
of the strata in this zone. Separating the group into
strata above and below the unnamed limestone indicates that
lateral flow is southeastward in the upper portion and
westward in the lower portion. Groundwater in the Upper
Sharon aquifer flows northward.

E-6
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Vertical gradients within bedrock vary across the study
area. The gradient between the water-table aquifer and all
deeper strata is downward at all locations. In bedrock,
vertical components are upward at the southern portion of
the site and downward in the central portion.

Shallow onsite groundwater in the water-table aquifer and
uppermost intermediate units is contaminated with a number
of organic compounds, including 2-butanone, phenol,
toluene, and bis (2-ethyl hexyl) phthalate. The highest
concentration of these contaminants occur in the
southwestern quarter of the site and generally decrease
across the southern half of the site, from west to east.

Of the deeper intermediate wells, levels of contaminants
were detected in only MW-24. Wells in the Upper Sharon
aquifer do not present contamination problems. None of the
residential wells, which represent water in the
intermediate unit and Upper Sharon aquifer, indicated
levels of organic contaminants above background.

The background soils representing local residential, farm
and strip mine soil had detectable levels of numerous
organic and inorganic compounds. The origins of these
contaminants were not able to be determined from the data
obtained during the RI.

The onsite surface and subsurface soils (down to 8 ft.)
were found to have levels of numerous organic and inorganic
contaminants. Many of these contaminants were not observed
offsite, and some were found at levels up to several orders
of magnitude above background based on comparison to all
background and to residential background alone, indicating
a site related contamination problem. Offsite soils south
of the site at the cement plant also contained numerous
polynuclear aromatic hydrocarbons (PAH's) and other
organics at levels above background. The eastern offsite
soils also showed contamination, particularly PCB, at
levels that exceeded background concentrations.

Surface water flow at and near the site was observed to
occur only in response to seasonal precipitation events.
Therefore, no reliable flow estimates or stream loading
characteristics could be made. The onsite surface water
was found to be contaminated. The east pond (Figure E-2)
had consistently higher levels of contaminants than the
west pond, based on total fraction concentration. Offsite
surface water is also contaminated with organics and metals
at concentrations above background. The major areas of
contamination are the south ditch (downstream) and the
lower east drainage ditch (Figure E-2).

E-8



Onsite sediments are contaminated with organic and
inorganic compounds at concentrations that exceeded
background soil concentrations. The west pond (Figure E-2)
had higher concentrations of volatile organic contaminants
while the east pond had higher levels of inorganic
contaminants. This is opposite of the surface water
results. The offsite sediment in the southern ditch
(upstream and downstream) and lower east drainage ditch
(Figure E-2) were found to have levels of organics that
exceeded background. Some contamination was found in the
first and second impoundments located off site to the
southeast. Based on the analytical results and current
drainage pattern, the second impoundment is currently
probably more affected by the adjacent landfill and mine
spoil piles, rather than the Summit site. During the
active incineration activities from April 1974 through
1975, the second impoundment was hydraulically connected
directly to the site drainage. The landfill to the south
filled in the old strip pit sometime after 1975. The low
level of sediment contamination in the second impoundment
could have been deposited during that period.

The interpretation of results of the air sampling and air
monitoring performed during the RI suggested that onsite or
offsite air contamination had not occurred, and should not
occur unless there is a surface disturbance of the site.
Radiation in excess of background was not detected onsite.

In general, the permanent structures remaining on site
(Figure E-2) are in poor condition, but some could serve as
temporary storage facilities if needed during some future
site activities.

The buried materials at the site include four tanks and an
estimated 900 to 1,600 drums. The estimated total number

of drums existing intact that may contain waste is 675 to

1,200.

In the public health evaluation it was determined that
risks to human health may exist at the Summit National site
under a number of exposure scenarios. Potential pathways
of exposure to contaminants originating at the Summit
National site under both current and future use conditions
were evaluated. A summary table showing potential risks
associated with the site is presented in Table E-1. Under
current-use conditions, trespasser exposure to onsite
surface soil through incidental ingestion, as well as
exposure to workers along the southern perimeter of the
site and residents along the eastern perimeter through
incidental ingestion of soils, were determined to be

E-9
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TABLE E-1

SUMMARY OF POTENTIAL RISKS ASSOCIATED WITH THE SUMMIT NATIONAL SITE

Total Cancer Risks Noncarcinogenic_Hazard Index
Exposure Scenario Average Ptausible Maximum Average Plausible Maximum
Current Conditions - Soil
On-site trespassers 1x 10.8 Ix 10'5 <1 <1
Off-site workers (southern perimeter) 6 x 10'7 4 x 1l’l'5 <1 <1
off-site residents (eastern perimeter) 3x 10-6 2x 10" <1 <1 |
Current Conditions - Sediment
Children in ditches 2x 107 6x10° < »1
Teenagers in second impoundment 6 x 10-12 1x 10'7 <1 <1
Future Conditions
On-site workers
Soil 2x 107 2x 104 p <1
Groundwater
Water Table 5 x 107 3x 1072 >1 >
Intermediate Unit 2x107° 1x 1073 <1 >1
Upper Sharon Aquifer 4 x 10-9 NA <1 NA
On-site residents
Soil 1x 107 5 x 1073 < >1
Groundwater
Water Table 1 x 103 3x10" > >
Intermediate Unit 4x 104 2 x 1072 A »
Upper Sharon Aquifer 8 x 10-8 NA <1 NA

NA = not applicable, only one representative sample.



complete pathways with a moderate potential for significant
exposure. The results of a quantitative estimation of the
risks associated with these pathways show that for onsite
workers and workers along the southern perimeter, the
potential excess lifetime cancer rlskz under the average
exposure conditions are less than 10 for exposure to
carcinogens. The potential excess lifetime cancer rlgks
for residents along the eastern perimeter are 3 x 10

for the exposure scenarios evaluated. However, for the
plausible m2x1mum exposures, the total excess cancer risk
exceeds 10 for each of these three scenarios by at

least one order of magnitude. For both the average and
plau51b1e maximum cases of each of these three exposure
scenarios, noncarcinogenic health effects are not 11ke1y to
result from exposure.

Under current-use conditions, exposure of local residents
to sediments in the ditches and second impoundment through
incidental ingestion of soils was quantitatively
evaluated. The potential excess lifetime cancer risks to
children through the incidental ingestion of sediment in
ditches under the average conditions evaluated, and to
teenagers in the second impoundment under both average gnd
plausible maximum exposure conditions are less than 10~
for exposure to carcinogens. However, for the plausible
maximum exposure of children in dltcheg the potential
excess lifetime cancer risk is 6 x 10 In addition,

the total hazard index for exposure of chlldren in ditches
exceeds one under the plausible maximum exposure scenario
evaluated, indicating that noncarcinogenic health effects
may also result from exposure to chemicals in the ditches.
For the other three exposure scenarios involving exposure
to sediment, noncarcinogenic health effects are not likely
to result from exposure. Exposure to surface water was not
quantitatively evaluated because the surface water bodies
near the site are for drainage only and are not used as a
source of potable water or for recreational purposes on a
regular basis. Because surface water flow only occurs in
response to precipitation, exposure to surface water will
occur very infrequently, if at all, and there would be
little, if any, potential for repeated exposure to occur
through contact with surface water.

If the Summit National site is reused in the future for
light industrial work or a residential dwelling, exposure
to onsite soil through direct contact and incidental
ingestion may occur. Additionally, exposure to groundwater
in any one of the three water-bearing units beneath the
site may occur through ingestion. Estimation of risk to
workers associated with incidental ingestion of onsite
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soils indicates the total excess cancer risks exceed 107°
for the plausible maximum, but not the average conditions
evaluated. This evaluation indicated that noncarcinogenic
health effects are not likely to result from this type of
exposure to the indicator chemicals present in onsite
soils.

The total excess cancer risks to workers associated with
ingestion of groundwater from _the water-table aquifer, and
intermediate unit, exceed 10~ ° under average and

plausible maximum exposure conditions. In addition, the
total hazard index for exposure under average and plausible
maximum conditions to the water table aquifer and the
plausible maximum exposure conditions to the intermediate
unit exceed one, indicating that noncarcinogenic health
effects also may result from exposure to chemicals in these
units.

Estimation of risk to residents associated with lifetime
incidental ingestion of onsite_soils indicates the total
excess cancer risks exceed 10~ ° for both the average and
plausible maximum exposure conditions evaluated. 1In
addition, under the plausible maximum exposure conditions,
noncarcinogenic health effects may also result from
exposure to the indicator chemicals present in the onsite
soils.

The total excess cancer risks to residents associated with
lifetime ingestion of groundgater from the water table and
intermediate unit exceed 10™° under the average and
plausible maximum exposure conditions. 1In addition, the
total hazard index for exposure under average and plausible
maximum exposure conditions to the intermediate unit exceed
one, indicating that noncarcinogenic health effects also
may result from exposure to chemicals in these units.

At the request of EPA Region V, exposures to offsite
background soils were evaluated. In estimating exposure of
residents to background concentrations of chemicals in the
vicinity of the Summit National site, the conservative
assumption is made that an individual could be exposed
throughout an entire lifetime. The total cancer risks
associated with incigental ingestion of soil over a
lifetime exceeds 10_° for a plausible maximum exposure,
and is equal to 107 ° for the average exposure evaluated.
Noncarcinogenic health effects are not likely to result
from exposure to these background chemicals.
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DEVELOP o NO D
POTENTIAL ALTERNATIVES

Remedial technologies are identified in terms of general
response actions that address the site problems as defined
by the remedial goals. These remedial technologies are
then screened to eliminate those technologies that are
inapplicable. The specific methodology includes
identifying:

- Remedial action goals, including site-specific
applicable or relevant and appropriate requirements
(ARARsS), based on site contaminated media and the
results of the public health evaluation for existing
conditions.

- General response actions that meet the remedial goals.

- Possible technologies for each general response action,
followed by the screening of these technologies to
eliminate infeasible technologies.

The nature and extent of site hazards summarized in the
Summit RI form the basis for identifying specific
objectives for remediating contaminated soil and subsurface
wastes (buried drums and tanks), sediment, surface water,
and groundwater and associated free product. The risks
identified at the site in the public health risk assessment
(summarized in Chapter 2) establish the basis for
identifying site-specific goals of remedial measures. The
public health risk assessment identified either existing or
potential future public health or environmental risks in
the following media: soil, sediment, and groundwater. The
following goals for the Summit National Site identify the
receptors to be protected, the exposure route, the area of
existing or potential hazards, and the contaminants of
concern.

DESCRIPTION OF ASSEMBLED ALTERNATIVES

Based on screening and detailed analysis of remedial
alternatives for the Summit National Site, several
assembled remedial alternatives, including the no action
alternative, were developed. The following assembled
remedial alternatives represent a range of remediation
applicable to the Summit National Site.

E-13
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ALTE T NO. - NO_AC

The No Action alternative is required by the NCP to be
carried through to detailed analysis of alternatives and
provides a baseline for comparison of other alternatives.
This alternative would result in the public health and
environmental risks identified in the public health
evaluation included in the risk assessment in Chapter 2 of
this report.

ALT o, =R ION WITH MONITORING

This alternative includes access and deed restrictions,
relocating the Watson residence bordering the eastern
portion of the site 200 ft. to the east, and run off and
groundwater monitoring.

This alternative is intended to represent a minimum action
alternative which would offer protection for that portion
of the public currently at a direct risk from known
existing site hazards. The potential risks that the
residents located along tge eastern perimeter are exposed
to are in excess of a 10  ° total cancer risk. The
mobility, toxicity, or volume of the wastes or contaminated
materials is unaffected by this alternative, and a major
existing contaminant source (buried drums and tanks) would
remain on site.

ALTERN v . - C w Rl INCINERATION

The major components of this alternative are: excavation
and offsite incineration of the contents of buried drums
and tanks; construction of a RCRA cap over the site to
reduce contact with contaminated materials; construction of
a soil-bentonite slurry wall to limit migration of
contaminated groundwater; lowering of the Water Table
Aquifer by the use of 220 wellpoints; extraction of
contaminated groundwater from the Upper Intermediate Unit
by 12 wellpoints; and access restrictions, monitoring, and
resident relocation as described in Alternative 2.

All operable unit goals are addressed in this alternative.
It is intended to be representative of a low-cost
containment alternative that offers protection to public
health and environment from known existing site hazards.
The mobility, toxicity, or volume of the wastes or
contaminated materials are reduced in this alternative by
the offsite incineration of the contents of buried drums
and tanks. Access restrictions, monitoring and resident
relocation would be the same as discussed for

Alternative 2.
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Long-term maintenance would be required for the multi-layer
cap and site fencing, and monitoring would be ongoing.

Groundwater extraction and treatment will be the same in
subsequent alternatives.

ALTERNAT 4 - I OR_VADOSE SOIL

This alternative consists primarily of the same components,
including offsite incineration of the contents of buried
drums and tanks, as contained in Alternative 3, except that
contaminated onsite soil within the vadose zone will be
overexcavated and placed into a RCRA landfill constructed
on site. This alternative provides additional protection
over Alternative 3 since it reduces the risk of future
leaching of contaminants from the unsaturated materials
into the groundwater. The construction and placement of
vadose materials in this landfill should greatly reduce the
amount of contaminants migrating downward into the
groundwater since the cap reduces the infiltration into
these materials and the double liner system collects
contamination from the unsaturated soils. As the waste
being placed in the landfill would be non-decomposing
unsaturated soil, leachate production is assumed to be
negligible. As with Alternative 3, site fencing, deed
restrictions and monitoring will be necessary since
contaminants remain on site. Remedial goals for all
operable units are addressed.

ALTERNATIVE 5 - THERMAL TREATMENT OF “HOT SPOT" SOIL

This alternative consists of similar components as
Alternative 3, with the additional excavation and onsite
thermal treatment of approximately 27,000 cu. yds. of
highly contaminated soil from the southern portion of the
site. The drum and tank contents would be treated on site
in the mobile incineration unit. One incineration unit
would be employed at the site and the duration of treatment
would be approximately 5§ years. Treatment residue from the
onsite incinerator would be replaced in an onsite RCRA
landfill. This alternative would greatly reduce known
existing onsite sources of contamination and reduces the
volume and toxicity of contaminated soil more than either
Alternatives 3 or 4. Risks associated with contact with
soil contaminants would be reduced by the installation of
the multi-layer cap. The removal of drums and the
treatment of the most highly contaminated soil would reduce
the potential for contaminant release or leaching to
groundwater. The installation of a double liner system
would collect any contaminant release or leachate to
groundwater.
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ALTERNATI 6 - OF VADOSE SOIL

This alternative includes components similar to Alternative
5, except that instead of treating only "hot spot" soil,
all vadose soil determined to be contaminated, based on RI
soil boring data, would be excavated and incinerated. A
total of approximately 105,000 cu. yds. of soil would be
excavated, incinerated onsite, and backfilled in the same
manner as described in Alternative 5. Two incineration
units would be employed on site and the duration of
treatment would be approximately nine years. This
alternative addresses remedial goals for all operable
units. Greater protection of public health and environment
would be achieved at completion of this action than that
achieved by Alternative 5 since a greater amount of
contaminants would be destroyed.

ALTERNA' 7 = OF ALIL UNCONSOLIDATED
MATERIAL TO BEDROCK

In this alternative, all contaminated, unconsolidated
material, including buried tanks and drums, all
contaminated vadose soil, and all saturated unconsolidated
material associated with the contaminated portion of the
Water Table Aquifer would be excavated and treated.
Excavation would be performed in stages using conventional
earthmoving equipment such as draglines and bulldozers.
Material excavated from below the water level would be
allowed to dewater on drying beds prior to being thermally
treated on site. These materials will require dewatering
since greater than 75% of the materials will be obtained
from below onsite groundwater level. 1In addition, seepage
into the open excavation (estimated to be 6,000 gallons per
day) would have to be pumped and treated.

Contaminated soil and other unconsolidated material
amounting to approximately 430,000 cu. yds., would be
treated on site using the thermal treatment system
described in Alternative 5. Treatment of this material
would require an estimated 12 years.

As described in Alternatives 5 and 6, drummed and tanked
wastes will be excavated and treated in the onsite thermal
treatment unit.

Since this alternative would require excavation to bedrock,
pipe and media drains would be used for dewatering of the
Water Table Aquifer on site. These drains would be
constructed during placement of the backfill, thus
eliminating the need for shoring of the trench walls during
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construction. A trench around the site perimeter and
trenches inside the perimeter on 100 ft. centers would be
required. Free product collection would be performed
during the excavation phase. Analysis of groundwater
removed via the drains would be performed to determine
whether this water requires treatment. Treatment will be
as described for prior alternatives.

ALTERNATX - S v " QT" SOILS

This alternative parallels Alternative 5 with the major
difference being that in situ vitrification of the "hot
spot" soils are used as the soil treatment method, rather
than onsite incineration. The onsite RCRA landfill would
also be eliminated as the soils are vitrified in place.
Buried drum and tank contents would be transported off site
for thermal treatment. This alternative addresses the
remedial goals for all operable units. Similar protection
of public health and the environment would be provided at
completion of this action, when compared to Alternative 5.
An additional benefit would be the encapsulation of
inorganic contaminants in the vitrified mass, thereby
reducing their mobility.

ALTERNATI 9 - SI v F ON OF VA E_SOTLS

This alternative parallels Alternative 6 with the major
difference being that in situ vitrification of the vadose
soils are used as the soil treatment method, rather than
onsite incineration. The onsite RCRA landfill would also
be eliminated as the soils are vitrified in place. Buried
drum and tank contents would be transported off site for
thermal treatment. Rather than a multi-layer cap, the site
will be covered with a simple soil cover at the completion
of vitrification. This alternative addresses the remedial
goals for all operable units. Similar protection of public
health and the environment would be provided at completion
of this action, when compared to Alternative 6. An
additional benefit would be the encapsulation of inorganic
contaminants in the vitrified mass, thereby reducing their
mobility.

SUMMARY OF DETAIILED ANALYSIS OF ALTERNATIVES

A summary of the detailed analysis of alternatives is
presented in Figure E-4. The range of alternatives
provides differing degrees of effectiveness and
implementability at various costs. The No Action
alternative offers no protection of public health and the
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NA NOT  APPLICABLE

ASSEMBLED ASSEMBLED ASSEMBLED ASSEMSBLED ASSEMBLED ASSEMBLED ASSEMBLED ASSEMBLED ASSEMBLED
ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE
! 2 3 4 5 6 7 8 9
EFFECTIVENESS
CRITERIA
Protectiveness - - | Since no remedtal actions Provides a minimum of + Potential for direct Provides good + Onsite thermal + Same as Alternative S 4 Same as Alternative 6 + In situ vitrification + Same as Alternative 8,
are being implemented at protection to public health contact with site protection with cap treatment of “hot except with additional with exception being {1SY) of "hot spot* with additional
the site, the risks and environment. Mostly contaminants is and enclosure of spot® soils provides voluse of sail being additional volume of soils provides reduction tn THY
identified for exposure to benefits Watson residence. reduced with vadose soils in onsite additional short and treated. This s0il being treated. additional shart and achieved by treatment
50ils and groundwater under Reliability lessens over installation of cap. RCRA landfinl, long term protection. provides greater Provides additianal Tong term protection. of larger soi) volume.
current and future the 1ong term as disrepair Removal of drums and Technologies used have Thermal destruction of reduction in volume. reduction in volume Destruction of
Reliabilit - | conditions would remain in of site fence occurs. Does | 4 offsite incineration + proven reliability for + + | Organics in treated + | Encapsulation of all + 4| over Alternative 6. + 4+ | organics in treated o
y excess of 1070, The not attain ARARs since site provides greater prevention of exposure soil fraction is vadose sofls in RCRA sail fracttom is
volume and migration of conditions not altered. protection from future by contact, complete snd onsite landf111 decreases complate, and TMV is
contaminants identified The volume and migration releases. Both inhalation, or incineration mobility of inorganic {mproved by
remains the same. potential of contaminants capping and ingestion. Can be eliminates need for contaminants remaining immobilization of
identified remains the incineration have designed to meet transport of drums off in treated sofl. inorganics. Offsite
ARARS - sama. + demonstrated ARARS. Reduction in + site. [ncineration is + + + transport and +
reliabilities and can volume accomplished by 4 proven reliable incineration of drums
be designed to meet offsite drum technology. ARARS can is required. ISV is
ARARs. The drum incineration. be met. An additional an innovative
incineration provides Provides an additional reduction in TMV is technology and has not
a ud:cunn tn vn;mt reduction of mobility :ﬁ:w}ism with . yot been fully
. i i - and the cap provides a by enclosing vadose rmal destruction o demonstrated on a
Reduction in toxicity, mobility, ° reduction in modility. + soils in u’c"m + and *hot spot” * Al + large-scale basis. +e
or volume (TMV) lanafin. s arovides ARARs can be met.
of mobiTity by
enclosing treated soil
in onsite
Tandfill,
IMPLEMENTABILITY
CRITERIA
Technical Feasibilit NA | Providing No Action at the House moving and + Drum extraction may be - Invalves double + Results in handling of + Same as Alternative 5, - Same as Altermative 6, + Appears to be 3 Same as Alternative 8.
ica sibiity site will probably result envirgnmental monitoring difficult due to handling of material, ash as hazardous with a greater concern with a greater concern technically feasible.
in public concern over are both feasible and random drum but is still material, but shouyld relative to relative to incinerator Not yet available from
unmitigated health hazards. available. Public concerns orientation and health feasible. Technalogy be of less valume than incinerator availability, requiring wmitiple stources,
sti11 Vikely stnce only and safety procedurss uses standard double handling of availability, two units for therefore availability
Watson residence being required to be construction soils placed into requiring two units approximately 12 years. 1s a concern. be
Availabiiit NA addressed. s implemented. Al + methodologies and are o onsite RCRA landfill for approximately 9 some public concern -
vailabiiity technalogies readily + readily available. as in Alternative 4. = years. - - - over offsite transport
availabie. Community Same public concern Availability of of drums, but overall
concerns may be may occur with inctnerator for § public perception of
reduced due to idea of transport of druss, years s this alternative
site resediation, but but pll'tlshhly afbotur questionable. Publtc should be reasonadle.
. . - concern may arise with overall view o concern ovar onsite
Administrative Feasibility .- ° drum transport off + remediation due to + incineration may be 0 - + +
site, additional enclesure significant. GSetter
of contaminants in overall view of
RCRA Tandftl) remediation due to
enclosurs of
contaminants in RCRA
landf111.
ORDER OF MAGNITUDE *
COST ESTIMATES
Total Caopital b So $150,000 $11,000,000 $18,000,000 $13,000,000 $21,000,000 $43,000,000 $ 15,000,000 $ 12,000,000
Present Worth $o $820, 000 $15,000, 000 $22,000,000 $24,000,000 $46,000,000 $127,000,000 $ 27,000,000 $ 39,000,000
NOTES: LEGEND:
2 The American Association of Cost Engineers defines an Order-of-Magnitude Estimate as an approximate estimate made
without detailed engineering dm."gn is normaily expected that an estimate of this type is accurate within +50% - EXTREMELY NEGATIVE EFFECTS, EVEN WITH MITIGATING MEASURES CAPABLE OF
to -30%. Sources of cost information include the U.S. EPA‘s "Compendium of Cost of Remedtal Technologies at ELIMINATING AN ALTERNATIVE
Hazardous Waste Sites,” the Means Site Work Cost Data gutde, Cost Reference Guide for Construction Equipment and
vendor estimates. - NEGATIVE EFFECTS BUT NOT STRONG ENOUGH TO BE THE SOLE JUSTIFICATION
b Tota) Capital Cost includes indirect cost for engineering services, iegal fees, administration costs and cost FOR ELIMINATING AN ALTERNATIVE OR OF ONLY MODERATE SIGNIFICANCE
contingencies. Refer to Tables 6-3 through 6-10 for a summary of the cost estimate for each alternative.
¢ Total Present Worth Cost is based 0- od and 10 percent interest. ] OF VERY LITTLE APPARENT POSITIVE OR NEGATIVE EFFECTS, BUT INCLUSION CAN BE
ota en o 30-year period 3 P JUSTIFIED FOR SOME SPECIAL REASON OR NO CHANGE FROM EXISTING COND!TIONS
+ A POSITIVE OR MODERATELY POSITIVE BENEFIT
B
++ AN EXTREMELY POSITIVE BENEFIT
* ANALYSIS NOT COMPLETE OR INAPPROPRIATE TO DRAW CONCLUSIONS AT THIS TIME
FIGURE E-4

SUMMARY OF DETAILED
ANALYSIS OF ALTERNATIVES
SUMMIT NATIONAL FS




environment, nor reduction of toxicity, mobility or volume
(TMV) of contaminants. Alternative 2 provides minimal
protection by mitigating the existing health risks to the
Watson family. Alternative 2 relies heavily on monitoring
for protection of public health and, like Alternative 1,
does not reduce TMV. The only positive aspects of
Alternative 2 are its low cost and its reliance on readily
available and technically feasible technologies.

Alternatives 3 through 9 incorporate containment and
treatment of contaminated groundwater. The vertical
barrier and pumping of the Water Table Aquifer would reduce
contamination in that aquifer and also stagnate the
contaminant plume in the Upper Intermediate Unit.
Additional protectiveness and reliability is provided by
extraction of contaminated groundwater from the Upper
Intermediate Unit. As contamination from the Upper
Intermediate Unit is removed, it may eventually lead to
aquifer restoration and cessation of pumping.

The removal and incineration of subsurface waste (buried
drums and tanks) in Alternatives 3 through 9 eliminates a
major known existing onsite contaminant source. This
provides a significant reduction in TMV and increased
protection of public health and the environment by
preventing future releases. The subsurface waste will be
destroyed, thus complying with the intent of SARA.

The largest variation in alternatives is in dealing with
contaminated soil ‘and sediment. Alternatives 3 and 4
provide containment of contaminated soil and sediment. The
containment provided in Alternative 4 is more reliable as
it incorporates a double liner system to prevent leachage
migration, while Alternative 3 only offers a multi-layer
cap to reduce infiltration. However, Alternative 4 is more
costly and requires excavation and placement of untreated
material in a landfill which does not fully satisfy the
intent of SARA.

Alternatives 5 through 9 include soil treatment. The
greatest reduction in TMV is achieved in Alternative 7,
followed by Alternatives 6 and 9, then Alternatives 5 and
7. Alternatives 5, 6 and 7 are more reliable than
Alternatives 8 and 9 as they utilize incineration, which is
a well demonstrated technology. Alternatives 8 and 9
provide the additional benefit of encapsulating inorganic
contaminants, although they are not contaminants of major
concern at this site. The proposed in situ vitrification
for soil treatment is not in common use; thus,
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uncertainties in performance are inherent. Of the soil
treatment alternatives, Alternative 5 is most economical
and reliable.

PREFERR A V.

In assessing alternatives for remedial action, the
preferred alternative for Summit National Site is
Alternative 5. This alternative provides adequate
protection to public health and environment and
significantly reduces the volume, toxicity, and mobility of
contaminants. This alternative utilizes treatment
technologies, permanent solutions to the maximum extent
practicable, and is cost-effective.

DESCR

This alternative includes access/deed restrictions, runoff
monitoring, groundwater monitoring, removal of onsite
structures, excavation and incineration of drums and tanks,
"Hot Spot" soils and sediments, multi-layer cap, vertical
barrier and groundwater extraction wells, elimination of
onsite surface water, water treatment, and relocation of
the Watson residence.

This alternative will remove a major source of
contamination which includes the removal of approximately
1600 buried drums and four tanks. These wastes will be
incinerated on site using a mobile incinerator. Another
major source of contamination is the "hot spot" soils which
will also be incinerated on site. The risk associated with
soils will be greatly reduced. This alternative will take
about five years to achieve.

The groundwater cleanup will consist of treating ground-
water from the Water Table Aquifer, Upper Intermediate
Unit, and surface water. The cleanup goal is to meet water
quality standards. 1In the absegce of ARARs, the cleanup
goal is the attainment of a 10™° carcinogenic risk level
for site contaminants. The time required for groundwater
cleanup of the Intermediate Unit is estimated to be about 5
to 10 years while the cleanup of the Water Table Aquifer
will be more than 30 years.

This alternative provides containment of treated wastes and
soils which protects public health and the environment from
any type of residual contaminant migration. The untreatgd
soils have an upperbound lifetime cancer risk of 3 x 10~
can only occur if the cap fails and exposure to the sub-
surface materials becomes a complete exposure pathway. The
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option includes onsite RCRA landfill, multi-layer cap, and
vertical barriers. Runoff and groundwater monitoring will
evaluate the efficiency of the containment and will
indicate if any further action is warranted.

This alternative complies with applicable or relevant, and
appropriate Federal and State requirements identified for
the site. Technical implementability can be achieved
without difficulty since equipment necessary is generally
available including the mobile incinerators. This alter-
native has a capital cost of $13,000,000 and an annual
operation and total Present Worth Cost including O&M is
about $24,000,000.

In conclusion, Alternative 5 is recommended as the
preferred alternative for remedial action at the Summit
National Site in Deerfield, Ohio.



CHAPTER 1
INTRODUCTION

The Summit National Site is in Deerfield Township, Portage
County, Ohio. It was determined by the United States
Environmental Protection Agency (U.S. EPA) and the Ohio
Environmental Protection Agency (OHIO EPA) that the site
potentially contained hazardous wastes resulting from improper
past disposal practices. Because of the possibility of human
and environmental exposure to potentially contaminated surface
water, sediment, and surface soils, as well as the potential for
migration of the hazardous materials from the site by
potentially contaminated surface water, sediment, and surface
soils, as well as the potential for migration of the hazardous
materials from the site to a drinking water aquifer and surface
water, the site was included by U.S. EPA on the National
Priorities List of uncontrolled hazardous waste sites under the
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA). The authority to list,
investigate, and remediate hazardous waste sites under CERCLA
has been extended and amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA).

CERCLA and now SARA give U.S. EPA the authority to respond to
actual or potential release of hazardous substances that pose an
imminent and substantial threat to human health, welfare, or the
environment. Pursuant to Section 105 of CERCLA, U.S. EPA
promulgated revisions to the National 0il and Hazardous
Substances Contingency Plan (NCP) - latest revisions effective
February 18, 1986, to effectuate the response powers and
responsibilities created by CERCLA. Subpart F of the NCP,
Hazardous Substance Response, establishes methods and criteria
for determining the appropriate extent of response authorized by
CERCLA and outlines a procedure for determining the nature and
extent of contamination at a site and the appropriate extent of
remedy for the site.

Based upon the NCP, the U.S. EPA has developed a program of
emergency response, remedial response, and enforcement to
implement CERCLA and SARA. As part of this program, U.S. EPA's
Hazardous Site Control Division (HSCD), employs contractors to
conduct remedial planning activities (Remedial Investigations



and Feasibility Studies, RI/FS). The RI/FS at the Summit
National Site began in February 1984 with the issuance by

U.Ss.

1.1

1.2

EPA of Work Assignment No. WA 57-5L04 to CH2M Hill.
PURPOSE

The purpose of this Feasibility Study (FS) report is
to summarize the process used to develop and evaluate
remedial action alternatives for the Summit National
Site. In accordance with the NCP, the appropriate
extent of remedy is defined as a "cost-effective
remedial alternative that effectively mitigates and
minimizes threats to and provides adequate protection
of public health and welfare and the environment" [40
CFR 300.68(1i)]. This FS is based on the information
and data presented in the Final RI Report issued by
EPA on February 1, 1988.

The methodology used in this FS report allows a
step-by-step evaluation of technologies, alternatives,
and assembled alternatives by progressing through a
series of screenings (see Figure 1-1). 1Initially,
general qualitative information is used.
Subsequently, more refined and quantitative
information is used to eliminate from consideration
infeasible or otherwise unacceptable actions. This
methodology provides a systematic procedure for
identifying and evaluating alternatives, specifying
criteria for determining the magnitude and importance
of effects resulting from the implementation of an
action, and considering measures to mitigate adverse
effects.

SITE DESCRIPTION

The Summit National Site is located in Deerfield
Township, Portage County, Ohio, approximately 45 miles
southeast of Cleveland and 20 miles west of Youngstown
(Figure 1-2).

The Summit National Site is approximately rectangular
in shape and occupies approximately 11.5 acres at the
southeast corner of the intersection of Ohio Route 225
to the west and U. S. Route 224 to the north (Figure
1-3). .
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The site was a coal strip mine and contained a coal
wash pond and coal stock pile prior to its use as an
incinerator site. The coal tipple remains as a 15 ft.
high embankment in the northwest corner of the site
with a loading dock and concrete debris remaining from
the original coal processing facilities. Other
prominent features on site are two ponds located in
the midsection of the site, an abandoned incinerator
and two buildings in the southeast corner, a scale
house in the northwest corner, and two dilapidated
buildings in the northeast corner. Additionally, it
is estimated that approximately 900-1,600 drums and
three known tanks and one suspected tank remain buried
on site. Little vegetation is growing on site since
most of the site was graded following periodic surface
cleanup activities which were performed from 1980
through 1982. The site is enclosed by a 6 ft. high
fence with two locked gates for entrance from Route
224 and one locked gate for entrance from Route 225.

The area immediately surrounding the site has been
developed for a variety of uses, primarily rural
residences, light industries and agriculture. Several
residences are located to the north, east and west
within 500 ft. of the site. A roller skating rink is
immediately north of the site. Light industries in
the area include a fuel distributor, a cement plant
and manufacturer of septic tanks, two sanitary
landfills, and used tire storage lots. Unused areas
near the site are either wooded or unvegetated strip
mined lands.

SITE HISTORY

All information in Section 1.3 pertaining to site
history was obtained from and based on the existing
Summit National Remedial Action Master Plan (RAMP)
(CH2M Hill, August 1983) and the OHIO EPA files
available from the Twinsburg, Ohio office.

In June 1973, a "Permit to Install" was obtained for
an 18,000 gallon per month waste liquid incinerator at
the Summit National site. 1In April 1974 an operating
permit issued by the OHIO EPA was obtained for the
incinerator. The facility, called Summit National
Liquid Services, received liquid wastes from various
manufacturing and chemical companies. The wastes were
either delivered in bulk using tanker trucks or in 55
gallon drums on flatbed trucks.
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Wastes were stored unprotected in 55 gallon drums, an
open pit or bulk tanks of varying size. Many wastes
were mixed with flammable liquids and incinerated.
Some wastes were buried on site, while others were
dumped or leaked onto the site soil. The incinerator
reportedly operated until 1978.

During its operating history, a variety of industrial
wastes were disposed at the Summit National Site.
Drummed and tanked wastes disposed included waste
oils, resins, paint sludges, flammable solvents,
chlorinated solvents, plating sludges, pesticide
wastes, phenols, cyanides, acids, various polymers,
and lab packs. Many of the drums and bulk tanks
stored on the surface leaked quantities of these
materials to the site. It was reported that the
concrete block pit was used for liquid waste mixing
and solidification and overflowed on a recurring basis
during periods of heavy rainfall.

In June 1975 the Northeast District Office of the OHIO
EPA investigated a complaint of an unauthorized
discharge of waste water from the site. The U.S. EPA
conducted an investigation of the site on October 29,
1976 and found evidence of numerous leaks and spills.
The owner was notified of the need for a Spill
Prevention Control and Countermeasures Plan (SPCC) and
informed that he was in violation of state laws
relating to treatment and disposal of industrial
wastes. The OHIO EPA Director issued Final Findings
and Orders on June 12, 1978. These required Summit
National to cease receiving waste materials, remove
all liquid waste from the site, and receive written
approval prior to removing any material from the
facility. No further waste material was received
after this date.

In August 1979, the State of Ohio filed a complaint
against the present and former owners alleging the
operation of a solid waste disposal site without a
permit, creation of a public nuisance, failure to
comply with orders from the Ohio EPA, and installation
of facilities for the storage and disposal of liquid
wastes without submitting plans to the Ohio EPA.
Testing of onsite waste materials established the
presence of over 7,500 gallons of a toxic chemical,
hexachlorocyclopentadiene, commonly called HCCPD or
C-56. In September 1979, U.S. EPA notified the owner
that, because C~56 and other hazardous chemicals were
leaking to the environment, remedial action was being
planned pursuant to Section 311 of the Clean Water
Act. The owner refused to take voluntary action or
fund the cleanup operation, so U.S. EPA funded the
cleanup of C-56 wastes that took place between
September and November 1980.
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In November 1980, an agreement was reached between the
State and eight generators that provided $2.5 million
for surface cleanup. Surface cleanup operations,
including removal of drums, tanks and various surface
debris and a small amount of contaminated soil, were
concluded in June 1982.

PRIOR REMEDIAL ACTIONS

From early spring to late fall of 1980, OHIO EPA
contracted to fence the site, to grade the site to
control surface water runon and runoff and
near-surface groundwater flow, to identify and stage
about 2,000 drums of wastes, to sample and analyze the
contents of several bulk tanks, and to install and
develop groundwater monitoring wells (two on site,
four off site). During the fall of 1980, U.S. EPA
funded the removal of three bulk tanks and their
contents (approximately 7,500 gallons), some
contaminated soil, and the treatment of contaminated
water. In 1980 and 1981, several of the companies
that had previously used Summit's services identified
themselves and voluntarily removed wastes they had
sent to the site for disposal.

A surface waste cleanup was conducted at the site from
fall of 1981 through late spring of 1982 by three
waste generators and the state. This cleanup included
removal and treatment or offsite disposal of all
surface drums, bulk tanks, containers, the concrete
block pit, and their contents. Some incidental
contaminated soil removal was necessary as part of the
cleanup operation, but soil removal was not

extensive. The 1981-82 surface cleanup project
removed much of the source of site contamination, but
did not include subsurface exploration or cleanup.
During the site cleanup, the OHIO EPA identified
several areas potentially containing buried drums
and/or tanks.

During the Spring of 1987, U.S. EPA Region V Emergency
Response Section was on site responding to an
emergency situation related to periodic overflows from
the east pond onto the adjacent residential property.
Emergency activity included the excavation and
disposal of a buried tank located immediately north of
the old incinerator which contained hazardous
materials. The work was performed in conjunction with
the Region V Technical Assistance Team (TAT).

1-8



The following work was completed by the TAT:

- The eastern bank of the east pond was regraded
and elevated to increase freeboard. A riser
pipe was installed in the pond to provide relief
flow from the pond prior to the water level
cresting and creating an overflow situation.

- Additional soil was placed along the
northeastern boundary of the site to prevent
runon.

- The underground tank located near the

incinerator was excavated and placed on the site
surface for disposal. The contents were stored

onsite until further waste characterization was

known for proper disposal.

1.5 SITE REMEDIAL INVESTIGATION

Remedial investigation activities performed during the
Summit National Remedial Investigation were conducted
by the EPA in two separate phases. Phase I remedial
investigation activities were conducted during
October, November and December, 1984. Phase II
remedial investigation activities were conducted in
two separate episodes during December 1985 through
January 1986, and June 1986 through September 1986.
The remedial investigation activities performed by the
EPA included:

- Performing an Electromagnetic Conductivity (EM)
survey, a Ground Penetrating Radar (GPR) survey,
and a magnetometer survey to locate buried drums
and tanks.

- Locating, drilling, logging, installing 24
monitoring wells and 12 shallow piezometers and
collecting samples from the 24 new wells and 5
existing wells to estimate groundwater
conditions.

- Drilling and sampling 47 test borings on site to
a depth of about 8 ft. to estimate the vertical
extent of onsite soil contamination.

- Collecting onsite surface soil samples to
estimate the horizontal extent of onsite soil
contamination.
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- Collecting offsite perimeter soil samples.
- Collecting background soil samples.

- Excavating 13 test pits to search for buried
drums, to estimate their number and condition,
and to sample their contents.

- Collecting onsite and offsite surface water and
sediment samples.

- Collecting air samples for the purpose of
identifying potential respiratory hazards prior
to the commencement of site investigation
activities.

- Performing a structures survey to document the
condition of site structures.

- Collecting residential well samples.

The following subsections summarize the results of the
RI.

1.5.1 Geology and Hydrogeologqy

¢ Surficial deposits at the Summit
National Site include glacial till, fill, and mine
spoil. Cross-sections presenting the geologic results
of the RI are shown on Figures 1-4b and 1-5b, while
the locations of each section line are shown on
Figures 1-4a and 1-5a, respectively. The till is a
mixture of unstratified silt, sand, and clay, with
some rock fragments. The fill and mine spoil tend to
occur together on site. Mine spoil is the rock and
soil refuse generated by strip mining. The fill is
comprised of a variety of man-placed materials,
apparently including disturbed till, crushed rock, and
miscellaneous refuse. These deposits are prevalent on
the southern portion of the site and in offsite areas
south of the site. A thin layer of fill and mine
spoil is also present over the till on the northern
portion of the site, apparently placed during grading
for initial remediation of the site performed during
1981 and 1982.

Bedrock Geology: Bedrock beneath the site is the
Pennsylvanian-age Pottsville Formation, which is
comprised of sandstones, shales, siltstones, coals,
and limestones (Figure 1-6). Two members of this
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formation were encountered during the RI: the upper
unit of the Sharon Member and the overlying Mercer
Member. Normally, the Connoquenessing Sandstone
separates these two units, but it is apparently absent
beneath the site (Winslow and White, 1966). The
Sharon Member consists of a lower conglomeratic unit
and an upper fine-grained ("shale") unit. The "shale"
unit of the Sharon Member was found to be a series of
siltstones, silty sandstones, and sandstones, with
some shale, coal, and limestone (Figures 1-4b and
1-5b). The shales and limestone are apparently
discontinuous; the coals vary in lateral extent.

When present, the Connoquenessing Sandstone consists
of a massive, coarse- to medium-grained, light-colored
sandstone. Regionally, this unit can be up to 140
feet thick (Sedam, 1973), and may have a central
shaley unit. This unit occurs throughout most of the
area, and probably exists in the area immediately
surrounding the site (Winslow and White, 1966; Pinzon,
1986). Beneath the site, the Sharon Member is
unconformably overlain by the Mercer Member, which
consists primarily of silty to carbonaceous shales
with coals, underclays, limestones, and sandstones.
The bedrock surface is often developed on the Bedford
Coal.

Regional Hydrogeology: Two regional water-supply
aquifers are present in the vicinity of the Summit
National Site - the Connoquenessing Sandstone and the
lower conglomeratic unit of the Sharon Member. The
Sharon Member is not often exploited in the wvicinity
of the site because sufficient yield can generally be
obtained from the shallower strata. The
Connoquenessing, because of its shallower depth, is
more heavily exploited than the Sharon, particularly
for private wells. As discussed earlier, this unit is
absent beneath the site, but apparently occurs in the
area immediately around the site.

There are over 50 private wells within two miles of
the Summit National Site used for water supply for
both domestic and industrial purposes. Available well
logs from OHIO EPA (via Pinzon, 1986) indicate that
many domestic wells are completed in units not
considered to be regional aquifers, including the
Mercer member and the upper unit of the Sharon

Member. Data contained in the RI indicated that, of
36 logged wells within two miles of the site, 10 draw
all or part of their water from the Connoquenessing
Sandstone, 3 draw from the lower unit of the Sharon
Member, and 23 draw water from units not identified as
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regional aquifers. Of the 23, 20 are screened in the
intermediate units corresponding to the Mercer Member
and three draw water from the shale of the Sharon
Member.

e : The strata beneath the Summit
National Site has been divided into three groups: the
water-table aquifer, a group of "intermediate units,"
and an Upper Sharon "aquifer." The water-table
aquifer occurs in the fill, till, mine spoil, and
shallow bedrock, apparently extending to the base of
Unnamed Coal #1 (Figures 1-4b and 1-5b). The
intermediate units are the predominantly fine-grained
strata between the base of the water-table aquifer and
the top of the sandstone marker bed. The intermediate
units correspond to the Mercer Member and the
uppermost beds of the Sharon Member. The Upper Sharon
"aquifer" is defined as all strata investigated below
the sandstone marker bed during this investigation.
This zone is also heterogeneous, but is generally more
coarse-grained than the intermediate units. The
strata correspond to part of the shale unit of the
Sharon Member.

Groundwater in the water table aquifer beneath the
site flows southward and eastward (see Figures 1-7 and
1-8) and does not vary much on a seasonal basis,
although the eastward component is apparently more
important during periods of higher water table. Flow
from the site in these materials for the September
1986 data set is estimated to be between 2,000 gpd and
68,000 gpd, of which 65% to 98% is

lateral within the agquifer. The remaining 2 to 35%
moves downward into bedrock, and could potentially
carry contaminants to deeper aquifers. There is also
some northeasterly flow on the northern portion of the
site. The water table is generally 5 to 12 ft. below
grade.

The onsite ponds are similar in elevation to the water
table, indicating that they may be hydraulically
connected to that aquifer. When the water table is
high (above 1085 ft. msl at the extreme downgradient
portions of the site), some groundwater may discharge
to the drainage ditches on the southern and eastern
perimeter of the site. The onsite ponds and the
marshy area east of the site may also act as discharge
areas during high water table periods.
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A french drain was installed during initial remedial
measures and, although construction reports are not
available, field observations and design drawings
indicates that the drain penetrates to a depth of 15
to 20 feet below grade. This drain may act as a
partial groundwater discharge point even when the
water table is low. Although the discharge area of
the drain is not documented, it would have to be at an
elevation lower than the water table for the drain to
actually function. Ground surface elevations
consistently below the onsite level of the water table
occur only at the southeastern site perimeter, making
this the likely discharge point for the french drain.

In summary, the water-table aquifer may discharge to
the onsite ponds, the french drain, and the marshy
area adjacent to the site. During periods of high
groundwater levels, the drainage ditches along the
site perimeter also act as discharge areas. All of
these features, however, are relatively shallow, and
groundwater can pass beneath them at depth. Because
of this, groundwater flow probably continues
southward, eastward, and northeastward from the site
until low elevations are encountered.

Groundwater flow direction in the intermediate group
cannot be characterized as a whole due to the high
heterogeneity of the strata in this zone. 1In the
strata above and below the Unnamed Limestone, lateral
flow is southeastward in the upper portlon and
westward in the lower portion.

Flow beneath the site in the upper strata between the
base of Unnamed Coal #la and the Unnamed Limestone is
estimated to be between 75 and 100 gpd. Flow in the
lower beneath the base of the Unnamed Limestone is
estimated to be between 15 and 30 gpd. Although these
directions and quantities are estimates, the
magnitudes of flow and velocity indicate that lateral
flow within this zone is of minor importance.

Groundwater in the Upper Sharon aquifer flows
northward. (Figure 1-9) The absolute flow quantity
in this zone cannot be calculated because the total
thickness is not known, but flow in the approximately
45 feet penetrated is estimated as between 250 and
1,500 gpd, based on the minimum and maximum hydraulic
conductivity estimates for Upper Sharon wells
penetrating sandstone.
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Vertical gradients within bedrock vary across the
study area. The gradient between the water-table
aquifer and all deeper strata is downward at all
locations. The quantity of downward flow from the
contaminated portion of the water-table aquifer is
estimated at 1,600 to 1,800 gpd. In bedrock, vertical
components are upward at the southern portion of the
site and downward in the central portion.

The area of downward gradient in bedrock is important
because it occurs beneath the area of waste disposal
(the southern half of the site). Downward flow in
this area could transport contaminants from the
water-table aquifer to the Upper Sharon aquifer. The
quantity of downward flow is estimated at 9,400 to
31,000 gpd. These values are much higher than the
estimated flows downward from the water-table

aquifer. It appears that the ratio of vertical to
horizontal hydraulic conductivity may decrease with
depth. The vertical flow in the intermediate units is
much more important than lateral flow. Assuming a
porosity of 10%, the flow velocity in this zone is
estimated at 0.05 to 0.2 ft/day (based upon the
horizontal to vertical hydraulic conductivity ratio of
1.5).

Hydraulic conductivity values from falling-head tests
are shown on Figures 1-4b and 1-5b. Values for the
water-table aquifer, which include fill, till and
bedrock thrgggh the base of UnnaQed Coal #1, ranged
from 1 x 10 cm/sec. to 3 x 1077 cm/sec., with no
clear separation in hydraulic conductivity between the
various materials. Hydraulic-conductivity estimgtes
for the Upper Shargn aquifer ranged from 1 x 10~
cm/sec. to 3 x 10" * cm/sec. For the intermediate
unit, the distribution of hydraulic conductivities
according to apparent water-yielding lithology, as
reported in the RI, is as follows:

Observed Range of

Rock Type Hydraulic Conductivity (cm/sec.)
Sandstone 3 x 1075 to 6 x 107°
True Coal 6 x 10”7 to 6 x 1072
Siltstone and Shale 9 x 1078 to 1 x 10°°

1.5.2 Surface Water Hydroloqgy

The site's existing drainage pattern is shown on
Figure 1-10. Surface water flow originating in the
area west of the site is conveyed in a drainage ditch
along the outside of the site's south boundary. This
south boundary drainage ditch flows in an easterly
direction until joining a southerly flowing drainage
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ditch near the site's southeast corner. This
southerly flowing ditch carries the flow from the
onsite ponds. The onsite ponds (east pond and west
pond) were apparently formed when a drainage ditch
which crossed through the site prior to 1975 was
dammed in several .places. The two ponds were
estimated to contain a combined total of approximately
500,000 gallons of water based on surface area and
water depths recorded during the RI field
investigations. The west pond empties into the east
pond by way of a concrete culvert while the east pond
conveys water offsite through three metal pipes into
the southerly flowing drainage ditch just outside the
site's lower east boundary. The site is graded such
that onsite surface runoff flows into the east and
west ponds.

From the junction of the two offsite ditches, drainage
flows in a southerly direction along an old mine spoil
channel until being impounded by a solid waste
embankment located about 500 feet south of the site.

A second impoundment is located approximately 950 feet
southeast of the first impoundment. Discharge from
this impoundment continues flowing southward within
the watershed of the Berlin Reservoir, located
approximately 4,500 ft. southeast of the site, which
is used as a water supply source and for recreation
(Figure 1-11). Since flow in these ditches occurs
only in response to precipitation events, no estimates
of flow quantities actually reaching the Berlin
Reservoir were able to be made.

1.5.3 Nat t ntamination

A detailed discussion of the RI sampling program and
the analytical results are presented in Chapters 2
through 4 of the final RI report dated February 1,
1988. Contamination is defined by the concentrations
of chemicals that are a result of the site activities
or releases attributable to the site. They are
concentrations that are above the values expected to
be present in the environmental media if unaffected by
the site (i.e., background). Data collected during
the RI indicate contamination of various media has
occurred on and in the vicinity of the Summit National
Site. The following sections summarize the results of
the RI sampling effort by potential operable units.
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Groundwater: Shallow onsite groundwater in- the
water-table aquifer and uppermost intermediate unit is
contaminated with a number of organic and inorganic
compounds. Table 1-1 summarizes the most
representative contaminants present in the shallow
onsite groundwater. Deeper portions of the
intermediate units are discussed later. For purposes
of this report, a chemical has been called a most
representative contaminant if its concentration is
greater than the background concentration (MW-7) and
it has a discernible, flow-related pattern of
concentration.

Samples from wells screened across the water table may
have contained some free product, so the analytical
results may not be indicative of actual concentrations
dissolved in groundwater. Free product was observed
in well 2BBS5, but was not analyzed separately. Free
product was also encountered in Monitoring Well #9
(MW-9) , screened below the water table. The location
of the monitoring wells installed during the RI are
shown on Figure 1-12.

Of the contaminants observed in the groundwater, the
highest concentrations were observed in the
southwestern quarter of the site, in the vicinity of
water-table wells 2BB5 and 2BB6.

This area was the location of a former concrete-block
pit which was used for chemical mixing prior to
disposal. Observations during excavation of test pits
and the presence of free product in 2BBS, which is
screened across the water table, indicate that oily
contaminants occur as a separate phase on the water
table. The o0il phase was not analyzed separately.
The water sample may have contained some free
product. The other well which contained free product,
MW-9, is screened at the base of the aquifer, so the
oils encountered must constitute a free phase of
compounds which are heavier than water.

Concentrations of most organic contaminants decrease
across the southern half of the site, from west to
east. This pattern indicates that the primary source
of organic contaminants is in the southwestern quarter
of the site. Lower concentrations are found in the
eastern portion of the waste area. Leaking buried
drums and the former concrete block pit were observed
in the southwest quarter of the site..
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TABLE 1-1

SUMMARY LIST OF MOST REPRESENTATIVE CONTAMINANTS IDENTIFIED

IN THE SHALLOW ONSITE GROUNDWATER

SUMMIT NATIONAL SITE

Maximum - Background
Contaminant Conc. (uq/1) Conc. (ug/1)
VOLATILES
Methylene Chloride 24,000 2
Acetone 1,300,000 4
1,1-Dichloroethane 12,000 ND
1,2-Dichloroethane 115,000(1) ND
2-Butanone 650,000 14
1,1,1-Trichloroethane 53,000 ND
Trichloroethene 27,000 ND
4-Methyl-2-Pentanone 62,000 ND
Toluene 18,000 16(1)
Ethylbenzene 11,000 D
SEMI-VOLATILES
4-Methylphenol 310 ND
2,4-Dimethylphenol 130(1) ND
Phenol 7,000 ND
Isophorone 2,600 ND
Naphthalene 565(1) ND
2-Methylnaphthalene 360(1) ND
Bis(2-ethylhexyl)Phthalate 7,250 5
INORGANICS
Aluminum 4,820 801
Arsenic 1,550 ND
Barium 284 ND
Cadmium 58 ND
Iron 982,000 99,410
Manganese 72,200 6,785
Tin 122 ND
Note:

*MW--7 used for background concentration
(1) Average of two duplicates.
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High levels of some organics contaminants were
observed in MW-10. This well is completed below the
base of the water-table aquifer. The presence of
these substances indicates that some contamination
extends below the water-table aquifer.

Of the deeper intermediate wells, high levels of
contaminants were detected in only MW-24, an onsite
intermediate well, as compared to MW-7, a background
well completed in the water table. The water-table
aquifer is considered appropriate as background for
the intermediate units because the water-table aquifer
recharges the intermediate units. Trace levels of
contaminants were detected in MW-25, an intermediate
well completed next to MW-24, but open to a shallower
interval. MW=-24 contained many of the substances
identified as site-related contaminants in the
water-table aquifer (Table 1-1). MW-25 also contained
some of these same compounds, but at much lower
levels. The presence of contaminants in these wells
and intermediate wells MW-10 and MW-16 indicate that
the intermediate units beneath the site are
contaminated. The groundwater moving downward from
the water-table aquifer, although not large in
quantity, is apparently sufficient to adversely affect
water quality in these units. The contaminants may
move laterally in permeable zones, but movement is
primarily downward in the areas where downward
gradients exist.

In the Upper Sharon aquifer, MW-14 and MW-8 are
appropriate as background monitoring points. The only
groundwater sample from the Upper Sharon which
contained any organic substances above background
levels was MW-13, which had 46 ug/l of TCE. It is not
likely that this substance is migrating from the site
to the Upper Sharon aquifer at this location because
the well is on the upgradient end of the site and the
vertical hydraulic gradient is upward from the Upper
Sharon. The seal on this well is suspect. The sample
from this well is not believed to be a true
representation of water quality at that location.

This well will be grouted during remedial actions.

Nine residential wells in the vicinity of the site
were sampled. None of these wells, which represent
water from the intermediate units and the Upper Sharon
aquifer, had levels of organic contaminants above
background.
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Metals which were detected in concentrations above
background in the onsite water-table aquifer included
aluminum, arsenic, barium, cadmium, iron, manganese,
and tin. Coal and coal refuse produce characteristic
acid mine drainage, and the detection of some metals
can be attributed to the effects of mining at the
site, rather than to waste disposal. Aluminun,
arsenic, iron, and manganese can all be released by
coal and coal refuse (Davis and Boegly, 1981; Hem,
1985). The only metallic contaminants detected on
site which cannot be attributed to typical acid mine
drainage are barium and chromium. Chromium tends to
be stratified in the water-table aquifer, occurring
preferentially in the lower portion of the unit.

Neither barium nor chromium were detected above
background concentrations in the samples from
intermediate units or the Upper Sharon aquifer
indicating that the site is not contributing these
substances to the deeper strata.

None of the residential well samples exceeded
background levels of barium or chromium, with the
exception of slightly elevated concentrations of
barium in the Watson and Lockridge wells. These wells
had barium concentrations of 184 and 86 ppb
respectively. The Watson well is located adjacent to
and downgradient of the site, and the barium in that
well may be due to the site. It is unlikely that the
site is the source of the elevated barium
concentration detected in the Lockridge. Although the
Lockridge well is downgradient from the site, it is
not within the influence zone of site migration in the
Sharon unit. The Lockridge well is located
approximately 1/4 mile from the site and the 0'Neil
well sample, located nearby, had a much lower level of
barium (28 ppb). The location of the residential
wells are shown on Figure 1-13.

Onsite Soils: Background soil sample locations are
shown on Figure 1-14. The background soils
representing local residential, farm and strip mine
soil had detectable background levels of numerous
organic and inorganic compounds. The source of these
contaminants is unknown based on the data obtained
during the RI.

Onsite soil sampling locations are shown on Figure
1-15. The onsite surface and subsurface soils (down
to 8 ft.) were found to have levels of numerous
organic and inorganic contaminants that were up to
several orders of magnitude above all background and
residential background (surface only), indicating a
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TABLE 1-2 (cont’d)

Page 2
Upper 95% Upper 95%
No. of Mean Confidence Limit Confidence Limit
Times Concentrations in Background in Residential
Parameters Detected (1) (2)(3) Samples (2) Soil Samples (2)
BNA (Cont’d
2,4-Dimethylphenol 5 213 ND ND
Benzoic Acid 6 370 297 885
1,2,4-Trichlorobenzene 6 293 ND ND
Naphthalene 30 1965 1438 1214
2-Methylnaphthalene 30 1856 1587 1726
Hexachlorocyclopentadiene 3 84475 ND ND
Acenaphthene 7 69 35 106
Diethylphthalate 8 95 ND ND
Fluorene 10 81 23 71
N-Nitrosodiphenylamine 5 79 ND ND
Hexachlorobenzene 21 8811 61 196
Phenanthrene 28 1095 1091 1122
Anthracene 2 239 69 199
Di-N-Butylphthalate 23 1538 86 213
Butylbenzylphthalate 11 592 ND ND
Bis(2-ethylhexyl)Phthalate 47 103511 52 107
Di-N-Octyl Phthalate 30 7925 ND ND
Pesticides
Heptachlor Epoxide 2 1 ND ND
PCB's (4) 19 17058 ND ND
INORGANICS
Antimony 11 17 4 ND
Arsenic 53 17 19 24
Barium 61 103 100 133
Beryllium 36 - 0.99 0.726 1.074
Cadmium 13 3 3 3
Calcium 61 8982 7316 4289




TABLE 1-2 (cont’d)

Page 3
Upper 95% Upper 95%
No. of Mean Confidence Limit Confidence Limit
Times Concentrations in Background in Residential
Parameters Detected (1) (2)(3) Samples (2) Soil_Samples (?)
INORGANICS (Cont’d)
Chromium 61 27 18 23
Cobalt 48 11 13 18
Copper 61 37 29 43
Cyanide 37 4 1.186 2.895
Iron 61 39531 29572 30494
Lead 61 37 117 290
Magnesium 60 2827 2782 4142
Manganese 61 365 1003 1362
Mercury 36 0.167 0.098 0.289
Nickel 58 26 19 30
Selenium 2 0 ND ND
Sodium 34 164 143 ND
Tin 7 3 ND ND
Vanadium 61 28 26 32
Zinc 61 168 113 197
Notes:
(1) Out of total 61 samples
(2) Units ug/kg dry weight for organics, mg/kg for inorganics
(3) Mean calculated using zero for samples where parameters not detected
(4) Arochlor 1232, 1242, 1248, 1254

oot r r r— r— r— — — — — +— +— -




site-related contamination problem. Similar numbers
and types of contaminants found in the 6 to 8 ft.
soils were also found in the surface soils. A summary
of surface soil contamination is presented in Table
1-2. Soil contamination is widespread at the site.
The volatile organic contamination was found in the
greatest concentrations in the south central area of
the site near the concrete block pit. The
base/neutral/acid extractable (BNA) organics and PCB
contaminants were more widespread toward the north,
and inorganic contamination showed no identifiable
pattern of contamination.

Offsite Soils: The location of offsite and perimeter
soil sample locations are shown on Figure 1-16.
Offsite soils south of the site at the cement plant
also contained organic and inorganic contaminants that
exceeded background concentrations. Contamination was
found at depths of up to 6 ft. The eastern offsite
soils (within 100 ft. of the site) also had
contaminants, particularly PCBs, at levels that
exceeded background. A summary of parameters
exceeding background in the cement plant and eastern
perimeter offsite surface soil is presented in Table
1-3. The distribution and location of total organic
fraction contamination in each sample is shown on
Figure 1-16.

Surface Water: Based on field observations during the
RI site investigation, surface water flow near the
site exists only in response to precipitation. This
accounts for the lack of flow data and inability to
collect surface water samples that would be
representative of upstream or background quality.
Therefore, background concentrations are assumed to be
zero for comparative purposes. The onsite ponds are
contaminated with both organic and inorganic
constituents at levels that exceed background. The
east pond was found to have consistently higher levels
of contamination than the west pond, based on total
fraction concentrations. There is offsite transport
of contaminants via surface water since the east pond
is the onsite surface water body that directly
discharges off site to the eastern drainage ditches
during high flow periods. Onsite and offsite surface
water sample locations are shown on Figure 1-17.

Data contained in the RI indicated that offsite
surface water is contaminated with organic
constituents and metals at levels that exceed
background. The south drainage ditch (downstream) is
apparently being affected by runoff from the site, as
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TABLE 1-2

SUMMARY LIST OF ORGANIC AND INORGANIC PARAMETERS IDENTIFIED

IN ONSITE SURFACE SOILS THAT EXCEED BACKGROUND
SUMMIT NATIONAL FEASIBLITY STUDY

Upper 95% Upper 95%

No. of Mean Confidence Limit Confidence Limit

Times Concentrations in Background in Residential
Parameters Detected (1) (2)(3) Samples (2) Soil Samples (2)
VOLATILES
Methylene Chloride 22 406 ND ND
Acetone 25 9484 ND ND
Carbon Disulfide 3 0 ND ND
1,1-Dichloroethene 2 1 ND ND
1,1-Dichloroethane 5 1 ND ND
Trans-1,2-Dichloroethene 7 9 ND ND
Chloroform 10 72 ND ND
1,2-Dichloroethane 9 3177 ND ND
2-Butanone 15 1682 ND ND
1,1,1-Trichloroethane 31 2216 ND ND
Trichloroethene 38 8017 ND ND
1,1,2-Trichloroethane 2 1 ND ND
Benzene 30 3 ND ND
2-Hexanone 5 146 ND ND
4-Methyl-2-Pentanone 2 739 ND ND
Tetrachloroethene 12 97 ND ND
Toluene 40 7002 13 11
Chlorobenzene 9 62 ND ND
Ethylbenzene 18 4882 ND ND
Total Xylenes 27 20440 2 ND
BNA
Phenol 8 1304 ND ND
1,3-Dichlorobenzene 2 11 ND ND
1,4-Dichlorobenzene 4 304 ND ND
1,2-Dichlorobenzene 9 3811 ND ND
2-Methylphenol 6 165 ND ND
4-Methylphenol 4 29 ND ND
Isophorone 4 111 ND ND
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TABLE 1-3

SUMMARY OF OFFSITE SURFACE SOIL PARAMETERS EXCEEDING BACKGROUND
SUMMIT NATIONAL FEASIBILITY STUDY

Eastern Perimeter Soils

Cement Plant Surface Soils

Range of Range of

No. of Times Detected Mean No. of Times Detected Mean
Parameters Detected(1) Concentration Concentration(3) Detected(4) Concentrations(2)
VOLATILES
Tolune 7 44-28 1" .- -- --
Methylene Chloride -- -- .- 6 2J-18 3
1,2-Dichloroethane -- -- -- 2 4J-16 1
BNA
Benzoic Acid 1 5004 56 -- - ..
Naphthalene 7 1254-2000 872 7 2294 -36000%* 3628
2-Methynaphthalene 7 125J-3200 1329 1 90J-55000** 5353
Acenapthene 1 2404 27 -- .- --
Dibenzofuran 5 1204-870 260 4 574-12000%* 1069
Fluorene 1 480 53 1 1004 8
Phenanthene 7 2044-6500 1334 7 136J-30000%* 3338
Anthracene 1 910 101 2 25004, **-5500J , ** 615
Di-n-butylphthalate 7 604-10868 279 10 82J-16778 425
Fluoranthene 5 864-7100 947 5 1304 -20000%* 2689
Pyrene 6 1304-4700 685 5 130J-20000** 2455
Butylbenzylphthalate 1 67J 7 .- -- --
Benzo(a)Anthracene 4 884-3000 429 4 1904 - 16000** 1787
Bis(2-ethylhexyl)Phthalate 4 454-2064 54 2 3304-469J 61
Chrysene 4 834-2400 315 5 724-16000** 1999
Benzo(b)Fluoranthene 4 1204-3200 462 4 2504-21000** 2511
Benzo(k)Fluoranthene 4 1204-3200 462 4 2504-21000** 2511
Benzo(a)Pyrene 3 414-1700 238 4 150J- 10000** 1258
Indeno(1,2,3-cd)Pyrene 3 414-1700 238 1 52004 ,** 400
Dibenz(a,h)Anthracene 2 874-410 55 .- -- .-
Benzo(g,h,i)Perylene 4 1204-1200 194 1 3900, J** 300
PCB's 2 450-540 110 6 398-3100 887

Upper 95X
Confidence
Limit

Concentration(2)(3) in Background

13

ND

297
1438
1587
35
349
23
1091
69

594
512

346
52

423
598
598
301
150

135

ND




TABLE 1-3 (cont'd)

Page 2
Eastern Perimeter Soils
Range of

No. of Times Detected Mean
Paremeters Detected(1 Concentration Concentr
INORGANIC
Aluminum 9 2300- 12700 8169
Arsenic 9 9.9-20 13
Barium 9 [531-295 134
Beryllium 7 [.521-1.3 .529
Cadmium A [2.8)-4.2 2
Calcium 9 {4021 - 19700 4706
Chromiuim 9 15-22 18
Cobalt 9 (5)- (15) 1"
Copper 9 29-56 36
Iron 9 26100-40600 30211
Lead 9 17-241 9
Magnesium 9 [5151-4700 2742
Manganese 9 544-13504 512
Mercury 5 2-1.1 2R
Nickel 9 [181-30 - 24
Potassium 9 [1190] - [2230) 1826
Selenium 1 3.3 0
Silver 4 [2.73J,R-[4.514,R 2
Sodium 6 [6741-[1150) 581
Tin 2 [161 - (221 4
Vanadium 9 [16} - [25]) 20
2inc 9 36-380 155
Notes:
(1) Oout of a total of 9 samples
(2) ug/kg dry weight for organics, mg/kg for inorganics
(3) Mean calculated using zero for samples where parameters not detected

(4)
[l

2@V +» VM
.

Out of a total of 13 samples

Positive values less than the contract required detection limit
Estimated value

Estimated due to interference

Spike recovery not within control limits

Below background level

Value determined by standard addition

found in laboratory blank

Analyzed at medium concentration

Cement Plant Surface Soils

No. of Times
Det

i
-

Range of
Detected
Concentrati

8.7-78
[511-578

[982] - 11400

(1n-119
6120-51700

0.1-0.52
{14)-36

[766] - [5090]

Mean
oncentration(2)(3

21
166

19867

32186

0.13
25

676

Upper 95%
Confidence
Limit
in Background

11699
19
100
0.726

7316
18
13

17
2782
1003
0.098

2161
ND

143

26
113
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is the lower east drainage ditch. Samples from the
lower east drainage ditch were also found to have
similar compounds as the onsite surface water samples,
particularly the east pond. Offsite surface water
sample locations are shown on Figure 1-17. This reach
of the ditch receives outfall from or seepage through
the eastern onsite pond and is being contaminated by
the site. A summary of organic and inorganic
parameters identified in the onsite surface water, the
south ditch (downstream), and the lower east drainage
ditch are presented in Table 1-4.

Onsite Sediment: As previously described, onsite
surface soils at the Summit National Site were
contaminated in all fractions analyzed. Since the
onsite surface drainage is directed into the two
ponds, the sediments deposited in the ponds are water
transported site surface soils. Organic and inorganic
contaminants were detected in the sediments in the
east and west ponds at levels that exceeded background
surface soils. Sediment sampling locations are shown
on Figure 1-18. The west pond samples had detected
concentrations of contamination in the organic
fraction higher than the east pond, while the east
pond samples had higher levels of inorganics. The
levels of contaminants in the onsite sediments also
exceeded upstream sediment levels. A summary of
organic and inorganic parameters that exceed
background is presented in Table 1-5.

Offsite Sediment: Offsite sediment sample locations
are shown on Figure 1-18. The offsite sediment in the
southern ditch (upstream and downstream) and lower
east drainage ditch was found to have concentrations
of organics that exceed background surface soils and
upstream sediments. These offsite sediments contained
higher concentrations in the BNA fraction than in the
volatile fraction. A summary of the organic and
inorganic compounds detected in the offsite sediment
from the south ditch and the lower drainage ditch is
presented in Table 1-6.

Air: The interpretation of results of the air
sampling and air monitoring performed at the Summit
National Site suggested that onsite or offsite air
contamination had not occurred and should not occur
unless there is a surface disturbance of the site.
Radiation in excess of background was not detected
onsite.

Permanent Structures: In general, the permanent
structures remaining on site are in poor condition,
but some could serve as temporary storage facilities
if needed during some future site activities.

1-42



SUMMARY LIST OF ORGANIC AND INORGANIC PARAMETERS IDENTIFIED IN ONSITE SURFACE WATER

TABLE 1-4

SOUTH DITCH-DOWNSTREAM AND LOWER EAST DRAINAGE THAT EXCEED BACKGROUND

SUMMIT NATIONAL FEASIBILITY STUDY

Onsite Surface Water

No. of Range of Concentration (1) Concentration (1)
Times Detected Mean in South Ditch- in Lower East

Parameters Detected Concentrations Concentrations Downstreant* Drainage Ditch
VOLATILES
Vinyl Chloride ND ND ND u ND
Methylene Chloride 4 28,4-51 9 258 ND
Acetone 6 308,4-4000 1324 158, J 3100
1,1-Dichloroethane 2 3 1 3% ND
Trans-1,2-Dichloroethene )] ND ND 78 5
1,2-Dichloroethane 4 38-8560 295 78 500
2-Butanone 3 118-168 .- 138 158
1,1,1-Trichloroethane 3 5-66 13 29 ND
4-Methyl -2-Pentanone 1 78 NA ND 58
Trichloroethene ND ND ND (] ND
Tetrachloroethene 1 24 NA ND ND

— Toluene 3 14-120 21 N ND

_"} Chlorobenzene 1 59 NA 25 ND

w Total Xylenes 3 14-100 17 ND NO
BNA
Phenol 2 8J-12 3 107 n
Aniline 2 227-231 76 )] 283
1,4-Dichlorobenzene 1 494 NA ND ]
1,2-Dichlorobenzene ] 24d NA NO ND
Hexachloroethane 1 144 NA ND NO
Isophorone 2 12-13 4 N 14
Benzoic Acid 1 474 NA ND 3
Bis(2-ethylhexyl )Phthalate 6 78,J-258 .- 128,4 148,4
Benzo(b)Fluoranthene 1 34 NA ND ND
Benzo(k)Fluoranthene 1 3 NA ND ND
Benzo(a)Pyrene 1 44 NA ND ND
Indeno(1,2,3-cd)Pyrene 1 39 NA ND ND
Dibenz(a,h)Anthracene 1 3 NA ND ND
Benzo(g,h, i)Perylene 1 3J NA ND ND

— 1 . v | ] I { | |

=



TABLE 1-4 (cont'd)

Page 2
Onsite Surface Water
No. of Range of Concentration (1) Concentration (1)
Times Detected Mean in South Ditch- in Lower East
Parameters Detected Concentrations Concentrations Downstream* Drainage Ditch
PESTICIDES/PCB
None Detected
Inorganic Parameters
Aluminum 5 200-39800 9932 570 10400
Ant imony 2 62-121 31 ND 94
Arsenic 2 25-27 9 ND 38+,8
Barium 3 9.9-25 10 ND 220
Beryllium 2 5-7.9 2 ND ND
Cadmium 3 9-35 11 ND 9
Calcium [ 139000- 297000E 216283 3830000€ 364000€
Chromium 3 4.2-28 9 ND 22
Cobalt 4 13-123 37 {23} {153
Copper 4 11-122 41 (101 28
iron 6 3030- 68500 23332 8520 131000
Magnes ium 6 32500- 120000 77647 92900 130000
Manganese 6. 3740-8100 6380 3670 8000
Nickel 6 20-322 112 62 46
Potassium 6 3670- 12400 8155 9700 11700
Selenium 1 16 -- ND ND
Sodium 6 14700-72100 44833 1462000 312000
Vanadium 0 ND ND ND {8.31
Zinc 6 202- 1660 749 40 320
Notes:

51) Maximum concentration in particular area
b All values expressed in parts per billion (ppb) unless otherwise noted
Based on total of six samples
Mean is calculated using zero for samples where parameters not detected
B Analyte found in lLaboratory blank as well; indicates possible/probable laboratory contamination
4  Estimated value
[ 1 Positive values less than the contract required detection limit
E Value is estimated due to interference
-- ALl values show laboratory contamination and statistically treated as zero
NA  Not applicable; only one value
ND Not detected; below background
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TABLE 1-5

SUMMARY LIST OF ORGANICS AND INORGANICS IDENTIFIED IN
WEST POND AND EAST POND SEDIMENT THAT EXCEEDED BACKGROUND SOILS
SUMMIT NATIONAL FEASIBILITY STUDY

West Pond East Pond Upper 95%

confidence Limit Max i mum
No. of Times Mean No. of Times Mean in Background Concentration in
parameters etected(1 Concentrations{2 petected(4 Concentrations(2 3 soil Samples tream Sediment (2
VOLATILES
Methylene Chloride [ 6263 [ 314 ND 230
Acetone 2 322 5 180 ND ND
1,1-Dichloroethene 3 5 3 534 ND ND
1,1-Dichloroethane 1 10 .- - ND ND
Trans-1,2-Dichloroethene 1 1 .. .- ND ND
1,2-Dichloroethane 8 24626 2 4246 ND ND
2-Butanone 3 5000 -- - ND 5084
1,1,1-Tei chloroethane 7 670 4 243 ND ND
Trichloroethene 3 58 2 4 ND ND
Toluene 4 23335 .- -- 13 ND
Benzene -- -- 2 5 ND ND
Chlorobenzene 4 183 4 9% ND ND
Ethylbenzene 6 8037 3 35 ND ND
Total Xylenes 5 29023 2 16 2 ND
BNA
N-Nitrosodiphenylamine 3 3505 2 2201 ND 409J
Hexachlorobenzene 2 228 2 567 61 5184
pi-n-butylphthalate 2 1319 -- -- 86 23488
Bis(2-ethylhexyl)Phthalate 7 70076 9 36707 52 1973
pi-n-Octyl Phthalate 5 1M 3 1933 ND ND
pcBs (5) 3 4748 5 6022 ND N0
Inorganic Parameters
Antimony 1 16 2 22 4 )
Barium -- .- 7 106 100 1281
Chromium 9 32 7 44 18 10
Copper 9 37 -- -- 29 un
Cyanide 4 4 2 1" 1.186 ND
1ron 9 47789 7 57806 29572 25682
Lead 9 42 7 50 17 20
Mercury [A .094 4 0.13 0.098 ND
Nickel 9 23 6 24 19 30R
Sodium 4 482 2 547 143 ND
Vanadium 9 24 -- -- 26 : [241R
Zinc 9 263 7 47 113 85R,E
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Table 1-5 (Continued)

Page 2

Notes:

(1) Out of total 9 samples

(2) Units ug/kg dry weight for organics, mg/kg for inorganics

(3) Mean calculated using zero for samples where parameters not detected
(4) out of total 7 samples

(5) Arochlor 1232, 1242, 1248, 1254

J Estimated value

B Found in laboratory blank, indicates possible/probable contamination
ND Not detected

A Detected below quantitation limit

-- Below background

[ ) Positive values less than the contract required detection limit

R Spike sample recovery is not within control limits

E Estimated due to presence of interference




TABLE 1-6

SUMMARY LIST OF ORGANIC AND INORGANIC PARAMETERS IDENTIFIED
IN OFFSITE SEDIMENTS THAT EXCEED BACKGROUND (1) (2)
SUMMIT NATIONAL FEASIBILITY STUDY

8r-1

Upper 95% Concentration

Concentration Concentration Concentration Confidence Limit Background

in South Ditch in South Ditch in Lower East in Background (Upstream)
Parameters Upstream Downstream  Drainage Ditch Soil Sample (2) Sediment
VOLATILES
Methylene Chloride 340 400 278B ND 230
Acetone 229 ND ND ND ND
Trans-1,2-Dichloroethene ND 290 ND ND ND
1,2-Dichloroethane ND ND 240 ND ND
1,1,1-Trichloroethane 863J ND ND ND 508J
Trichloroethene ND 110A ND ND ND
Benzene ND 33A ND ND ND
Toluene 97 ND ND 13 ND
BNA
Phenol 558J ND ND ND ND
1,2-Dichloroebenzene ND 680A ND ND ND
4-Methylphenol 997J ND ND ND ND
Naphthalene 1600 800A ND 1438 ND
2-Methylnapthalene 630A 1200A ND 1587 ND
Acenapthylene 1100A ND ND 35 ND
Acenapthene 1300A ND ND ND ND
Dibenzofuran 2100A 183J ND 349 ND
Fluroene : 3100 ND ND 23 ND
N-Nitrosodiphenylamine 809J ND ND ND 409J
Hexachlorobenzene ND ND ND 61 518J
Phenanthene 6400 710A ND 1091 ND
Di-N-Butylphthalate 5121J ND 73368 86 2348B
Fluoranthene 24000 ND ND 594 ND
Pyrene 16000 ND ND 512 ND
Benzo(a)Anthracene 9000 ND ND 346 ND




Table 1-6

Page 2
Upper 95% Concentration

Concentration Concentration Concentration Confidence Limit Background

in South Ditch in South Ditch in Lower East in Background (Upstream)
Parameters Upstream Downstream Drainage Ditch Soil Sample (2) Sediment
BNA (Cont’d)
Bis(2-ethylhexyl)Phthalate 7049 15000 26000 52 197J
Chrysene 16000 590A ND 423 ND
Benzo(b)Fluoranthene 13000 ND ND 598 ND
Benzo(k)Fluoranthene 4139 - ND ND 598 ND
Benzo(a)Pyrene 7300 ND ND 301 ND
Indeno(1,2,3-cd)Pyrene 5200 ND ND 150 ND
Dibenz(a,h)Anthracene 5400 ND ND 31 ND
Benzo(g,h,i)Perylene 6900 ND ND 135 ND
PESTICIDES
Heptachlor Epoxide ND ND ND ND ND
PCBs (4) ND 4200A ND ND ND
Inorganic Parameters
Aluminum 13800 17600 16700 11694 9560
Antimony ND ND 143 4 ND
Arsenic 19 43 38 19 ND
Barium 145 165 -- 100 [128]
Cadmium 4.6 14 19 3 ND
Calcium 11800 17236 [10500] 7316 [2855]
Chromium 24 41 55 18 10
Cobalt [21] [32] (201 13 [18]R
Copper 48 89 74 29 [17]R
Iron 49000 112000 92589 29572 25682
Lead 131 71 35 117 20
Cyanide ND 2.4 ND 1.186 ND

Magnesium [3980] [5000] -- 2782 - 3247




Table 1-6

Page 3
Upper 95% Concentration
Concentration Concentration Concentration Confidence Limit Background
in South Ditch in South Ditch in Lower East in Background (Upstream)
Parameters Upstream Downstream _ Drainage Ditch Soil Sample (2) Sediment
INORGANIC PARAMETERS (Cont’d)
Manganese 855 2810 1500 1003 447R
Mercury ND 0.15 ND 0.098 ND
Nickel [36] 51 [49] 19 30R
Potassium [1950] [2450) [2090] 2161 [863]
Sodium ND [1780] [6720] 143 ND
Vanadium [24] [36]R (28] 26 [24]R
Zinc 235 355 1254 113 85R,E
(1) Maximum concentrations in particular area
(2) Units ug/kg dry weight
(3) Based on highest single sample in particular area
(4) Arochlor 1232, 1242, 1248, 1254
J Estimated value
B Found in laboratory blank, indicator possible/probable contamination
ND Not detected
A Detected below quantitation limit
R Spike recovery not within control limits
[ 1 Positive values less than the contract required detection limit
E Estimated due to presence of interference

Detected below background




Buried Materials: The buried materials at the site
include four buried tanks and an estimated 900 to
1,600 drums. The estimated total number of drums
existing intact that may contain waste is 675 to
1,200. The four buried tanks are located in the
northwest corner of the site near the scale house.
Another tank was located immediately north of the
incinerator and was excavated and placed above ground
by the TAT team. The drums are located in four
separate areas in the southern half of the site south
of the onsite ponds.

FS REPORT ORGANIZATION

This FS report has seven chapters. Chapter 1 is an
introduction that gives background information on the
Summit National Site. Chapter 2 presents the summary
of the baseline public health evaluation. The
methodology and results of the initial screening of
potential remedial technologies are provided in
Chapter 3. Chapter 4 presents the screening of
applicable remedial technologies which will be used to
assemble alternatives. Chapter 5 describes the
development of a limited number of assembled remedial
alternatives for detailed evaluation in Chapter 6.
Chapter 6 presents the results of the detailed
evaluation of the assembled remedial alternatives.
Chapter 7 presents the preferred remedial alternative
for the Summit National Site.
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1

CHAPTER 2

SUMMARY OF THE BASELINE PUBLIC HEALTH EVALUATION

INTRODUCTION

As part of the remedial investigation (RI) of the
Summit National Site a baseline public health
evaluation (PHE) was performed to address the potential
hazards to public health associated with the site under
the no action alternative i.e., in the absence of
remedial (corrective) action.

The major sections of the PHE were as follows: first
indicator chemicals were selected followed by an
exposure assessment, and a toxicity assessment. These
latter two sections were then integrated to evaluate
risk to human populations potentially exposed to site
contaminants. Risk is determined both by comparison to
environmental standards or criteria where available and
also by quantitative risk estimation.

SELECTION OF INDICATOR CHEMIGALS

As discussed in Chapter 1, the site was a liquid waste
incineration facility that operated from 1973 until
1978. Many different types of wastes were reportedly
taken to the site. These wastes were incinerated,
stored in bulk, or spilled and leaked into site soils.
The large number of chemicals detected in each
environmental media at the site during the RI required
a screening process in which chemicals associated with
the greatest potential risk (indicator chemicals) were
selected for evaluation in the PHE. This selection
process eliminated chemicals from further consideration
based on: a comparison of chemicals and concentrations
in environmental samples with those detected in blank
samples; examination of the frequency with which chemi-
cals were detected; lack of relevant toxicity data; a
ranking process outlined in the Superfund Public Health
Evaluation Manual (EPA 1986a); and finally for
naturally occurring inorganics, comparison with
background levels. The indicator chemicals selected
for each medium sampled are presented in Table 2-1.



TABLE 2-1

INDICATOR CHEMICALS SELECTED FOR EVALUATION IN THE
SUMMIT NATIONAL PUBLIC HEALTH EVALUATION
SUMMIT NATIONAL FEASIBILITY STUDY

Soil

Antimony

Bis(2-ethylhexyl)phthalate

Cadmium

1,2-Dichloroethane

Hexachlorobenzene

Phenol

Polychlorinated biphenyls

Polynuclear aromatic hydro-
carbons

Toluene

Trichloroethene

Total xylenes

Zinc

Sediment

Antimony
Bis-(2-ethylhexyl)phthalate
Di-n-butylphthalate
1,2-Dichloroethane
Hexachlorobenzene

Polychlorinated biphenyls
Polynuclear aromatic hydrocarbons
Vinyl Chloride

Zinc

2-2

Groundwater

Acetone

Barium
Bis(2-ethylhexyl)phthalate
Chromium

Cyanide
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Ethylbenzene

Phenol

Toluene

Trichloroethene

Surface water

Antimony
Chlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
Hexachloroethane
Nickel

Polynuclear aromatic hydrocarbons
Tetrachloroethene
Trichloroethene
Vinyl Chloride
Zinc

1
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2.3

XPOSURE ASSESS

Potential pathways of exposure to contaminants
originating at the Summit National site under current
use of the site and surrounding area are presented in
Table 2-2. The pathways considered to have the
greatest potential for exposure when all possible
exposure pathways are considered, involve dermal
absorption and incidental ingestion of contaminants in
site soils by trespassers, nearby workers or residents
and dermal absorption and incidental ingestion of
contaminants in sediment near the site by local
residents. Concentrations of indicator chemicals at
exposure points (i.e., exposure point concentrations)
were determined to evaluate the risks associated with
these potential exposures.

Additional exposures through inhalation of volatile
contaminants from soil, surface water, or fugitive dust
are possible. However, the potential for significant
exposure to occur through these pathways is considered
to be low in comparison to exposure through direct
contact with soils.

In the absence of institutional actions limiting access
to, or future uses of the site and surrounding area and
no further monitoring or maintenance of the fence
(i.e., no action), additional potential exposure
pathways are possible. The site is located in an area
of mixed land use, and therefore could be reused for a
variety of purposes, such as light industry or
residential.

These uses could potentially result in exposure to
contaminated soil through dermal absorption and
incidental ingestion as well as exposure to groundwater
through ingestion, inhalation and dermal absorption.
Exposure point concentrations were determined for
evaluating the risks associated with these potential
exposures.

HAZARD ASSESSMENT

A variety of toxic effects have been associated with
the indicator chemicals chosen for this assessment.

The U. S. EPA and other regulatory agencies have
developed chemical specific standards and criteria to
protect public health and the environment against these
toxic effects. The U. S. EPA recommends that
concentrations of contaminants at exposure points be

2-3
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TABLE 2-2

POTENTIAL PATHWAYS OF EXPOSURE TO CONTAMINANTS ORIGINATING AT THE SUMMIT NATIONAL SITE
UNDER CURRENT-USE CONDITIONS

Potential Routes of

Exposure Medium Exposure

Potential
Receptors

Pathway Complete?

Potential for Significant Exposure

Soil (on site) Dermal absorption, inci-

dental ingestion

soil (off site
southern and
eastern perimeters)

Dermal absorption, inci-
dental ingestion

Air Inhalation of volatile
contaminants from soil
or surface water
and/or fugitive dust

Inhalation of volatile
contaminants from soil
or surface water
and/or fugitive dust

Groundwater Ingestion, inhalation,
dermal absorption

Surface water Dermal absorption, inci-

dental ingestion

Ingestion of fish

Sediments Dermal absorption,

incidental ingestion

Trespassers

Workers on adja-
cent properties/
nearby residents

Trespassers

Workers on adja-
cent properties/
nearby residents

Nearby residents/
workers using
well water

Local population

Local population

Local population

Yes. Although site is fenced, access
can be gained near the western border
by going under the fence or by climb-
ing over the fence in any location.

Yes. Contaminants have been found in
surface soils on adjacent properties.

Yes, if access is gained.

Yes. Contaminants have been found on
adjacent properties and/or could be
transported off site to adjacent areas.

Yes. Although no site-related contami-
nants have been detected to date in
the residential wells sampled.

Not known if ditches, ponds, and/or im-
poundments are used for recreation.

Not known if ponds support fish
or if people fish in them.

Yes, although it is not known
if ditches and/or impounmdment

are used for recreation.

Moderate. Surface soils are highly
contaminated; however, trespassing
may not occur regularly.

Moderate.

Low. On-site monitoring detected
organic vapor concentrations that
exceeded background only when the
subsurface was disturbed. The po-
tential for dust generation is low
given site conditions.

Minimal. Monitoring dowwind of
the site did not detect concen-
trations of vapors greater than
background.

None currently. Contaminants may mi-
grate to these wells in the future.

Minimal. Surface water flow
is intermittent. No contaminants
detected in surface water in areas
areas where exposure most likely
occurs (i.e., east of site). Use
in other areas unlikely, based on
esthetics.

NA. If used, likely to be low.

Moderate. Sediment is exposed in
dry ditches the majority of the time.

NA = not applicable. Exposure pathway not known to be complete.

Barium has been detected at a concentration of 184 ppb in one residential wetl.
this concentration could occur urder local natural conditions.

— — +— +— — — +— — — — — — ¢ — ©— & — —

As discussed in Section 5 of the Summit RI Report,




compared to applicable or relevant and appropriate
requirements (ARARs) and with other criteria, health
advisories, and guidance that may be available (EPA
1986a). ARARs or other suitable criteria are not
available for chemical contaminants in soil or
sediment. However, several Federal and State ARARs
shown in Table 2-3 exist for the chemical contaminants
in groundwater at the Summit National site. These
Federal ARARs are subject to drinking water standards
in Ohio under the state administrative code.

If ARARs are not available for all chemicals and
exposures, a quantitative risk assessment is required.
Two types of critical toxicity values were selected for
use in the quantitative risk assessment. These values,
summarized in Table 2-4 include (1) acceptable daily
intakes for chronic exposure (AICs) or reference doses
(RfDs) and (2) cancer potency factors. The AICs or
RfDs, which are similarly derived values, are used to
assess the potential noncarcinogenic health risks
associated with lifetime (70 years) exposure to
chemical contaminants. The cancer potency factors are
used to assess cancer risks associated with exposure to
potential carcinogens.

RISK ASSESSMENT

As a first step in the risk assessment that follows,
concentrations in environmental media are compared to
the Federal ARARs listed in Table 2-3. Both
noncarcinogenic and carcinogenic effects are considered
in the quantitative risk assessment that is also
performed in the absence of ARARs for all indicator
chemicals. Evaluation of the noncarcinogenic health
risks associated with indicator chemicals is based
primarily on a comparison of the estimated daily intake
of the indicator chemicals with appropriate critical
toxicity values (RfD or AIC) for the protection of
human health. For the potential human carcinogens,
excess lifetime cancer risks are obtained by
multiplying the EPA-derived cancer potency factor by
the daily intake of the contaminant under
consideration.

In this assessment, the effects of exposure to each of
the contaminants under the scenarios evaluated have
initially been considered separately. However, it is
important to recognize the fact that several of the
indicator chemicals occur together in soil and
groundwater.

2-5
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TABLE 2-3

FEDERAL AND STATE STANDARDS AND CRITERIA FOR CHEMICAL CONTAMINANTS IN
DRINKING WATER
SUMMIT NATIONAL FEASIBILITY STUDY

Lifetime
Primary ,Proposgd Health d
Chemical McL3 McLeb MCLG AWQCC Advisories
(ppb) (ppb) (ppb) (ppb) (ppb)

Acetone -- -- -- -- --
Barium 1,000 -- 1,500 -- 1,500¢
Bis (2-ethylhexyl)

phthalate -- .- -- 21,000 --
Chromium 50 -- 120 50(CrvI) 1208

179,000
(CrIIl)

Cyanide -- -- -- 200 750
1,1-Dichloroethane -- -- -- -- --
1,2-Dichloroethane 5 0 -- 0(0.94) --
1,1-Dichloroethene 7 7 -- 0(0.033) 70¢€
t-1,2-Dichloroethene -- -- 70 -- 708
Ethylbenzene -- -- 680 2,400 680°
Phenol -- -- -- 3,500 --
Toluene -- -- 2,000 15,000 2,000€
Trichloroethene 5 0 -- 0(2.8) 260
Notes:

Source: Superfund Public Health Evaluation Manual (EPA 1986a).

dprimary MCLs (maximum contaminant levels) are standards promulgated under the
Safe Drinking Water Act to protect the health of individuals exposed to contaminants in
drinking water. MCLs represent the allowable lifetime exposure to a contaminant in
drinking water for a 70 kg adult who is assumed to ingest 2 liters of water per day. In
addition to health and exposure considerations, MCLs reflect the technolgical and
economic feasibility of removing a contaminant from the water supply.

t = t— — — — — — — © ~— &— & - @




Table 2-3 (cont’d)
Page 2

bFinal and proposed MCLGs (maximum contaminant level goals) are developed as part
of the process for developing final drinking water standards (i.e., MCLs) under the Safe
Drinking Water Act. MCLGs are entirely health-based and are always less than or equal
to the proposed or final MCLs subsequently developed. Proposed MCLGs can be changed
before they are promulgated as final requirements. New Primary MCLs for barium and
chromium, based on the proposed MCLGs shown, will eventually replace the existing MCLs
shown.

CAmbient water quality criteria (AWQC) are estimates of the ambient surface water
concentration that will not result in adverse health effects in humans. In the case of
potential carcinogens, concentrations associated with a range of incremental cancer
risks are provided to supplemegt a criterion of zero. The value associated with an
incremental cancer risk of 1077 is shown in parentheses for the potential carcinogens
listed. All values have been adjusted to account for exposure to chemical contaminants
only by ingestion of drinking water. These federal criteria are non-enforceable
guidelines.

diealth advisories are non-enforceable guidelines prepared by EPA’s Office of
Drinking Water. They have been prepared for various chemicals that may be encountered
in a drinking water system and are concentrations of contaminants in drinking water at
which adverse effects would not be 1ikely to occur. Health advisories are developed
from data describing non-carcinogenic end-points of toxicity. The criteria shown in
this table are for lifetime exposure via ingestion of 2 liters of water per day by a
70-kg individual. Relative source contribution factors from drinking water are
considered when available. :

€Assumes a relative contribution factor from drinking water.




TABLE 2-4

CRITICAL TOXICITY VALUES FOR ASSESSMENT OF RISKS

TO HUMAN HEALTH AS A RESULT OF
EXPOSURE BY INGESTION

SUMMIT NATIONAL FEASIBILITY STUDY

b

Noncarcinogenic Cancer Potency
Effects Factorsd {
Chemical (mg/kg/day) (mg/kg/day) "
* Acetone 1.0 x 10'1(g) NA [D]
Antimony 4.0 x 10~4(b) NA [D]
Barium 5.1 x 10-2(c) NA [D]
Bis(2-ethylhexyl)
Phthalate 2.0 x 1072(b) 6.86 x 1074 [B2]
Cadmium 5.9 x 10-4(c) NA [D]
Chromium 1.0 (Crll;)b :
5.0 x 1073 (CrVI)  NA [D]
Cyanide 2.0 x 1072 NA [D]
Di-n-butylphthalate 1.0 x 10-1(b) NA [D]
1,1-Dichloroethane 1.2 x 10-1(¢c) NA [D]
1,2-Dichloroethane -- 9.1 x 1072 [B2]
1,1-Dichloroethene 9.0 x 10-3(b) 5.8 x 1071 [C]
t-1,2-Dichloroethene 1.0, 10-2(c) NA [D]
Ethylbenzene 0.1 NA [D]
Hexachlorobenzene b " 1.69 [B2]
Phenol 0.1 NA [D]
Polychlorinated Biphenyls -- 4.34 [B2]
Polynuclear Aromatic
Hydrocarbons -- 1.15 x 10! [B2]
Toluene 3.0 x 10-1(P) NA [D]
Trichloroethene 7.35 x 10-3(d) 1.1 x 1072 [B2]
Vinyl Chloride -- 2.3 [A]
Xylenes 1.0 x 10-2(c) NA [D]
Zinc 2.1 x 10-1(c) NA [D]

3upper 95% confidence 1imit potency factors (EPA 1986a); EPA
weight of evidence classifications is shown in brackets and

defined in the text.

bEPA reference dose (RfD) (EPA 1986b).

CAcceptable intake for chronic exposure (AIC) (EPA 1986a).

dRisk reference dose (RRPD) (EPA 1985); estimate of daily
exposure which appears to be without appreciable risk of
deleterious non-carcinogenic effects over a lifetime of

exposure.

NA = Not applicable.

2-8
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Suitable data are not available to characterize the
effects of chemical mixtures similar to those present
in soil or groundwater in the vicinity of the Summit
National site. EPA Guidance (EPA 1986a, 1986c),
suggests however, that it also may be useful to sum the
excess c¢ancer risks determined for each individual
chemical, and to calculate hazard indices, (the sum of
the ratios of the environmental concentrations of
noncarcinogenic substances to their corresponding
relevant criteria) for chemical mixtures. A hazard
index of less than 1 indicates that adverse effects on
human health are unlikely to result from a given
exposure; an index greater than 1 suggests a cause for
concern. This approach to assessing risks associated
with mixtures of chemicals is based on the assumption
that there are no synergistic or antagonistic
interactions among the compounds involved and that all
compounds have the same toxic end points and mechanisms
of action. If these assumptions are incorrect, the
actual risk could be under- or overestimated.

2.5.1 Comparison of Environmental Concentrations to
ARARs

The available ARARs and other criteria for groundwater
exposures noted in Table 2-3 are compared to indicator
chemical concentrations in each of the three water
bearing units beneath the Summit National Site.
Chemicals in groundwater exceeding these criteria are
listed in Table 2-5. Since suitable ARARs do not exist
for all of the indicator chemicals considered in this
risk assessment, a quantitative risk assessment was
performed.

2.5.2 Quantitative Risk Assessment
Risks Under Current-Use Conditions: To assess the

average exposure to onsite trespassers, or nearby
workers or residents to soil contaminants assumptions
concerning exposure were made. These included: the
ages of the individuals being exposed; the frequency of
the exposure; the quantities of soil coming into
contact with persons being exposed; and the amount of
soil being ingested per exposure. There is
considerable uncertainty in quantifying dermal
absorption in general, however for the chemicals being
evaluated it is considered unlikely that the total
intake would increase by more than a factor of 2 if
dermal absorption were also considered.

2-9



TABLE 2-5

CHEMICALS IN GROUNDWATER EXCEEDING FEDERAL STANDARDS AND

CRITERIA FOR DRINKING WATER?
SUMMIT NATIONAL FEASIBILITY STUDY

Water Table Intermediate Unit
Average Maximum Average Maximum
Concentration Concentration Concentration Concentration
1,2-Dichloroethane Chromium 1,2-Dichloroethane Barium
1,1-Dichloroethene Cyanide Ethylbenzene 1,2-Dichloroethane
t-1,2-Dichloroethene 1,2-Dichloroethane Trichloroethene Ethylbenzene
Trichloroethene t-1,2-Dichloroethene Toluene
Ethylbenzene Trichloethene
Phenol
Toluene
Trichloroethene

Notes:

4 Drinking Water Standards and Criteria are shown in Table 2-3.

2-10
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Tables 2-6 through 2-11 present exposure estimates and
risks for the complete exposure pathways to soil under
current use of the site and surrounding area
(trespassing teenagers, workers along the southern
perimeter and residents along the eastern perimeter).
In each of these tables the exposure point
concentrations are presented as well as the assumptions
used in the calculation of daily intakes under the
average and plausible maximum exposure conditions
assumed.

For the average exposure to trespassers visiting the
Summit National site, the excess cancer risks
associated w%th incidental ingestion of soil at the
site are 10°° for exposure to potential carcinogens
present either individually or concurrently, as shown
on Table 2-6. Under the plausible maximum exposure
conditions considered gor this scenario, the excess
cancer risk is 3 x 107° due primarily to exposure to
the PCBs present in soil at the site. For
noncarcinogenic effects, the estimated intakes by
onsite trespassers of the chemicals present in soil
under both the average and plausible maximum cases are
less than the available criteria for protection against
noncarcinogenic effects of the indicator chemicals
considered. As shown in Table 2-7, the individual and
total hazard indices for these chemicals are less than
one. Thus, based on available data, it appears that
noncarcinogenic health effects are not likely to result
from exposure, either individually or concurrently, to
the compounds shown in Table 2-7 for which critical
toxicity values are available.

The total excess cancer risks to workers near the
Summit National site associated with incidental
inggstion of soil during normal work activities exceed
107 ° under the plausible maximum, but not the

average, exposure conditions evaluated (Table 2-8).
Under the plausible magimum exposure conditions, the
cancer risk of 4 x 10 ° associated with PAHs is more
than an order of magnitude higher than the risks
associated with the other potential carcinogens present
in these offsite soils. The estimated intakes by
offsite workers of the indicator chemicals present in
soil under both the average and plausible maximum cases
are less than the available criteria for protection
against noncarcinogenic effects of the carcinogenic and
noncarcinogenic indicator chemicals considered. As
shown in Table 2-9, the individual and total hazard
indices for these chemicals are less than one. Thus,
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TABLE 2-6

EXPOSURE ESTIMATES AND CANCER RISKS FOR TRESPASSING TEENAGERS FROM DIRECT CONTACT WITH SOILS AT THE SUMMIT NATIONAL siTe?
SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Daily Intake Prorated Over a 70-Year Lifetimeb
(mg/kg/day) Cancer Risk
Geometric
Chemical Mean Maximum Average Plausible Maximum Average Plausible Maximum
. -9 -6 -12 -9
Bis (2-ethylhexyl) phthalate 10,000 700,000 5.2 x 10 ., 7.3 x 10 5 4 x 10 .0 5x10 4
1,2-Dichloroethane 1,300 23,000 6.8 x 10 o 2.4 x 10_., 6 x ‘IO_9 2 x 10_6
Hexachlorobenzene 2,100 59,000 1.1 x 10_9 6.2 x 10_6 2 x 10_8 1x 10_5
PCBs 4,600 590,000 2.4 x 10_10 6.2 x 10_8 1x 10_9 Ix 10.7
PAls 400 1,600 2.1 x 10_" 1.7 x 10_7 2 x 10_13 2 x 'IO_a
Trichloroethene 60 86,000 3.1 x 10 9.0 x 10 3x10 1x10
Total risk 1x 108 3107
o
.L- Notes:
()
8 cancer potency factors used to calculate cancer risks are shown in Table 2-4. For this analysis, the average daily dose received over the
assumed exposure period was prorated over a 70-year lifetime, and the lifetime risk was calculated accordingly. This procedure is recommended
in EPA's “Guidelines for Carcinogen Risk Assessment" (EPA 1986d).
Daily intake = (Conc. soil ma/kg)(20 ma/visit)(6 visits/year)(5 years)(Ka/10% ma) = (Conc. Soil mg/kg)(5.22 x 10 19 kg soil/kg body weight/day)
under average (45 kg)(70 years)(365 days/year)
exposure conditions
(mg/kg/day)
where Conc. Soil = Geometric mean.
Daily intake under = (Conc. Soil mg/kg)(100ma/visit)(26 visits/year)(5 years)(Ka/10° mg) = (Conc. Soil mg/kg)(1.04 x 10°3 Kg soil/kg body weight/day)
plausible maximum (45 kg)(70 years)(365 days/year)
exposure conditions
(mg/kg/day)
Where Conc. Soil = Maximum concentration.
— +— — — = +— — — t©— — ~— — — — — —°1i
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TABLE 2-7

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR TRESPASSING TEENAGERS FROM DIRECT CONTACT WITH SOILS AT THE SUMMIT NATIONAL SITE®
SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Chronic Daily Intake (CDl)b
{ug/kg) (mg/kg/day) Hazard Index
(CDI/RTD)
Geometric
Chemical Mean Max imum Average Plausible Maximm Average Plausible Maximum
: -7 -5 -3 -1
Antimony 61,000 545,000 4.5 x 10_8 8.0 x 10_4 1 x 10_6 2 x 10_3
Bis (2-ethylhexyl) Phthalate 10,000 700,000 7.3 x 10_8 1.0 x 10_5 4 x 10.5 5x 10_2
Cadmium 5,000 112,000 3.7 x 10_8 1.6 x 10_6 7x 10_7 3x 10_5
Phenol 2,100 44,000 1.5 x 10_10 6.4 x 10_5 2 x 10_9 6 x 10_1‘
Toluene 56 260,000 4.1 x 1(3_10 3.8 x 10_s 1x 10_8 1x 10_3
Trichloroethene 60 86,000 b.b x 10_10 1.3 x 10_5 6 x 10 o 2 x 10_3
Xylenes 76 210,000 5.6 x 10_7 3.1 x 10.5 6 x 1(]_6 3x 10_4
Zinc 120,000 643,000 8.8 x 10 9.4 x 10 4 x 10 4 x 10
Total Hazard 3 -1
Index 1x10 3x10
Notes:
a

Reference does (RfDs) used to calculate hazard indices are shown in Table 2-4.

® pai ly intake = (Conc. soil mg/kg)(20 ma/visit)(6 visits/year)(5 years)(l(gﬂgb_lrg)_ = (Conc. Soil mg/kg)(7.31 x 10 9 Kg soil/Kg body weight/day)
under average (45 kg) (365 days/year)(5 years)

exposure conditions

(mg/kg/day)

where Conc. Soil = Geometric mean.

Daily intake under = (Conc. Soil mg/kg)(100mg/visit)(24 visits/year)(5 years)(KgﬂOém = (Conc. Soil mg/kg)(1.46 x 10 7 Kg soil/Kg body weight/day)
plausible maximum (45 kg) (365 days/year)(5 years)

exposure conditions

(mg/kg/day)

Where Conc. Soil = Maximum Concentration.




TABLE 2-8

EXPOSURE ESTIMATES AND CANCER RISKS FOR WORKERS FROM DIRECT CONTACT WITH SOILS NEAR THE SUMMIT NATIONAL SITE®
SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Daily Intake Prorated Over a 70-Year Lifetimeb
(ug/kg) (mg/kg/day)
Geometric Cancer Risk
Chemical Mean  Maximum  Average Plausible Maximum Average Plausible
Cps -9 -8 -12 -1
Bis (2-ethylhexyl) phthalate 390 470 7.0 x 10_10 8.4 x 10_9 5x 10_" 6 x 10.10
1,2-Dichloroethane 8 16 1.4 x 10-8 2.9 x 10_7 1x 10_.’ I x 10_6
PCBs 3,000 3,100 5.4 x 10_8 5.5 x 10_6 2 x 10_., 2x 10.5
PAls 2,000 21,000 3.6 x 10 3.8x 10 4 x 10 4 x 10
Total risk 6x 107 4x10°

Notes:

[N
~ 8 cancer Potency factors used to calculate cancer risks are shown in Table 2-4. For this analysis, the average daily dose received over the assumed
R exposure period was prorated over a 70-year lifetime, and the lifetime risk was calculated accordingly. This procedure is recommended in EPA's “Guidelines
for Carcinogen Risk Assessment® (EPA 1986d).
P Daily intake = (Conc. soil ma/ka)(20 ma/visit)(160 visits/year)(10 years)(kg/10° md) = (Conc. Soil mg/kg)(1.79 x 10”8 Kg soil/Kg body weight/day)
under average (70 kg)(70 years)(365 days/year)
exposure conditions
(mg/kg/day)

Where Conc. Soil = Geometric mean.

Daily intake under = (Conc. Soil mgq/kg)(100mg/visit)(160 visits/year)(20 xears)gl(gﬂob_ugl = {Conc. Soil mg/kg)(1.79 x 10'7 Kg soil/Kg body weight/day)
plausible maximum (70 kg)(70 years)(365 days/year)

exposure conditions
(mg/kg/day)

Where Conc. Soil = Maximum concentration

— — +— +— +— — — — t— — r— — ~— — — — &— —



S1-¢

TABLE 2-9

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR WORKERS FROM DIRECT CONTACT WITH SOILS NEAR THE SUMMIT NATIONAL siTe?
SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Chronic Daily Intake (l:l')l)b Hazard Index
—(ug/kg) (mg/kg/day) (CDI/RD)
Geometric
Chemical Mean Maximum Average Plausible Maximum Average Plausible Maximum
i : -8 -7 -6 -5
Bis (2-ethylhexyl) Phthalate 390 470 4.9 x 10-10 2.9 x 10_9 2 x 10_9 1x 10_9
Toluene 4 4 5.0 x 10 ¢ 2.5 x 10 ¢ 2 x 10 ¢ 8 x 10,
Zinc 85,000 135,000 1.1 x 10 8.4 x 10 5x 10 4x 10
Total Hazard -5 -4
Index 5x 10 4 x 10
Notes:
a

Reference doses (RfDs) used to calculate hazard indices are shown in Table 2-4.

b Daily intake = (Conc. soil mg/kg)(20 ma/visit)(160 visits/year)(10 years)(l(g&oé_n_n) = (Conc. Soil mg/kg)(1.25 x 10 7 Kg soil/Kg body weight/day)
under average (70 kg)(10 years)(365 days/year)

exposure corditions

(mg/kg/day)

Where Conc. Soil = Geometric mean

Daily intake under = (Conc. Soil mg/kq)(100ma/visit)(160 visits/year)(20 )@ﬁmé_lrg)_ = (Conc. Soil mg/kg)(6.27 x 10 7 Kg soil/Kg body weight/day)
plausible maximum (70 kg)(20 years)(365 days/year)

exposure conditions

(mg/kg/day)

Where Conc. Soil = Maximum concentration
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TABLE 2-10

EXPOSURE ESTIMATES AND CANCER RISKS FOR RESIDENTIAL EXPOSURE TO CHEMICALS IN SOIL NEAR THE EASTERN PERIMETER OF THE SUMMIT NATIONAL siTe?
SUMMIT NATIONAL FEASIBILITY STUDY

b

Concentration Daily Intake Prorated Over a 70-Year Lifetime Cancer Risk
(ua/kg) (mg/kg/day)
Average Plausible Maximum
Chemical Average Maximum Average Plausible Maximum
. -8 -7 -1 -10
Bis (2-ethylhexyl) phthatate 110 206 4.4 x 10_7 4.2 x 10_6 3x 10_7 3Ix 10-6
pcBs 490 540 2.0 x 10_7 1.1 x 10-5 9 x 10-6 5 x 10_,.
PAHs 400 7,100 1.6 x 10 1.4 x 10 2x10 2x10
Total risk 3 x 108 2x 10

Notes:

2 Cancer potency factors used to calculate cancer risks are shown in Table 2-4. For this analysis, the average daily dose received over the
assumed exposure period was prorated over a 70-year lifetime, and the lifetime risk was calculated accordingly. This procedure is recommended
in EPA's "Guidelines for Carcinogen Risk Assessment" (EPA 1986d).

b Daily intake = (Conc. soil mg/kg)(0.92 ma/kg-visit)(160 visits/year)(70 Eagg)gxg[]gém = (Conc. Soil mg/kg)(4.03 x 10'7 Kg soil/Kg
body weight/day)

under average (70 years)(365 days/year)

exposure conditions

(mg/kg/day)

where Conc. Soil = Geometric mean

Daily intake under=(Conc. Soil ma/kg)(4.6 ma/ka-visit)(160 visit/year)(70 years)(Ka/10° mg) = (Conc. Soil mg/kg)(2.02 x 10”8 kg soil/Kg body
weight/day)

plausible maximum (70 years)(365 days/year)

exposure conditions

(mg/kg/day)

Where Conc. Soil = Maximum concentration

— — — +— +— +— — — — I~ I— — — — — — — — —
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TABLE 2-11

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR RESIDENTIAL EXPOSURE 'lOaCHEHlCALS IN SOIL NEAR THE EASTERN PERIMETER OF THE
SUMMIT MATIONAL SITE

Concentration Chronic Daily Intake (l!)l)b Hazard Index
{ug/kg) (mg/kg/day) (COI/RD)
Chemical Average Max imum Average Plausible Maximum Average Plausible Maximum

. -8 -7 -6 -5
Bis (2-ethylhexyl) Phthalate 110 206 4.4 x ‘IO_6 4.2 x ‘I0_6 2 x 10_3 2 x 10.2
Cadmium 3,400 4,200 1.4 x ‘IO.9 8.5 x 10_8 2 x 10-8 1x 10_7
Toluene 12 28 4.8 x 10_5 5.7 x 10_‘ 2 x 10_‘ 2x 10_3

Zinc 120,000 380,000 4.8 x 10 7.7 x 10 2x10 4 x 10
-3 -2

Total Hazard 2x10 1x10

Index

otes:

Reference doses (RfDs) used to calculate hazard indices are shown in Table 2-4.

b Daily intake = (Conc. soil mg/kg)(0.92 mg/kg-visit)(160 visits/year)(70 years)(l(g[loé_mg). = (Conc. Soil mg/kg)(4.03 x 10'7 Kg soil/Kg body
weight/day)

under average (70 years)(365 days/year)

exposure conditions

(mg/kg/day)

Where Conc. Soil = Geometric mean

Daily intake under=(Conc. Soil mg/kg)(4.6 mg/kg-visit)(160 visit/year)(70 xearsngg[106_l_ng)_ = (Conc. Soil mg/kg)(2.02 x 10 6 Kg soil/Kg body
weight/day)

plausible maximum (70 years)(365 days/year)

exposure conditions

(mg/kg/day)

Where Conc. Soil = Maximum concentration




based on available data, it appears that noncarcino-
genic health effects are not likely to result from
exposure to the compounds shown in Table 2-9 for which
critical toxicity values are available.

The potential excess lifetime cancer risks to residents
along the eastern perimeter of the site from direct
contact with soil are shown in Table 2-10. The total
excess cancer risks associated with incidental
ingestion of soil exceeds 10 ° for both the average

and plausible maximum exposure conditions evaluated.
Under the plausible mazimum exposure conditions, the
cancer risk of 2 x 10~ * associated with exposure to
PAHs is at least an order of magnitude higher than the
risks associated with the other potential carcinogens
that may be present in soils in this offsite
residential area along the eastern perimeter. The
estimated intakes by residents of the indicator
chemicals present in soil under both the average and
plausible maximum cases are less than the available
criteria for protection against noncarcinogenic effects
of the carcinogenic and noncarcinogenic indicator
chemicals considered. As shown in Table 2-11, the
individual and total hazard indices for these chemicals
are less than one. Thus, based on available data, it
appears that noncarcinogenic health effects are not
likely to result from exposure to the compounds shown
in Table 2-11 for which critical toxicity values are
available.

To assess the potential exposure to sediments near the
site, it was assumed that children would have contact
with sediment in the lower east, east and south
ditches, and the first impoundment, and that teenagers
would have contact with sediment in the second
impoundment (assuming it is dry during periods in the
future). Exposure occurring through incidental
ingestion was quantified. Tables 2-12 through 2-15
present exposure assumptions, exposure point
concentrations, daily intakes, and risks for these two
complete exposure pathways to sediment under current
use of the site.

The potential excess lifetime cancer risks to children
playing in ditches near the site (lower east, east and
south and first impoundment) from direct contact with
sediment are shown in Table 2-12. The total excess
cancer risks associated wigh incidental ingestion of
sediment are less than 10 ° for the average exposure
scenario but exceed 10 ° for the plausible maximum

2-18
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TABLE 2-12

EXPOSURE ESTIMATES AND CANCER RISKS FOR CHILDREN FROM DIRECT CONTACT Ul;H SEDIMENT IN DITCHES AND FIRST IMPOUNDMENT NEAR THE
SUMMIT NATIONAL SITE

Concentration Daily Intake Prorated Over a 70-Year Lifetimeb

{ug/kg) __(mg/kg/day) Cancer Risk
Geometric
Chemical Mean Max i mum Average Plausible Maximum Average Plausible Maximum
. -8 -6 -1 -9
Bis (2-ethylhexyl) Phthalate 3,800 26,000 7.5 x 10_9 5.1 x 10_8 5 x 10_.|0 4 x 10.9
1,2-Dichloroethane 172 240 3.4 x 10 o 4.7 x 10 5 3x10, 4 x10
PCBs 1,100 4,200 2.2 x 10_8 8.3 x 10, 1x 10_7 4 x 10_6
PAHs 580 1,080 1.1 x 10 2.1 x 10 1x10 2 x 10
Total risk 2x 107 6x10°

8cancer potency factors used to calculate cancer risks are shown in Table 2-4. For this analysis, the average daily dose received over the assumed

exposure period was prorated over a 70-year lifetime, and the Lifetime risk was calculated accordingly. This procedure is recommended in EPA's “Guidelines
for Carcinogen Risk Assessment™ (EPA 1986d).

bDai ly intake 6
under average = (Conc. soil mg/kg)(100 mg/visit)(32 visits/year)(3 years)(kg/10° _mg)
exposure con- (19 kg)(70 years)(365 days/year)

ditions (mg/

kg/day)

(Conc. soil mg/kg)(1.98x10 ° kg soil/kg body weight/day)

where: Conc. soil = geometric mean.

Daily intake

under plausi- = (Conc. soil mg/kg)(500 mg/visit)(64 visits/year)(3 1ears2(kg(106_m)_ = (Conc. soil mg/kg)(1.98x10'7 kg soil/kg body weight/day)
ble maximum €19 kg)(70 years)(365 days/year)

exposure

conditions

(mg/kg/day)

where: Conc. soil = maximum concentration.




TABLE 2-13

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR CHILDREN
FROM DIRECT CONTACT WITH SEDIMENT IN DITCHES AND FIRST IEPMDHENT AND FIRST IMPOUNDMENT NEAR
SUMMIT NATIONAL SITE

Concentration Chronic Daily Intake (CDI)b
{uaskg) (mg/kg/day) Hazard Index (CDI/RfD)
Geometric
Chemical Mean Max i mum Average Plausible Maximum Average Plausible Maximum
Antimony 86,000 143,000 4.0 x 1022 6.6 x 1078 1x 107} 2
Bis (2-ethylhexyl) Phthalate 3,800 26,000 1.8 x 10_6 1.2 x 10_5 9 x 10_5 6 x 10.4
Di-n-butylphthalate 5,200 8,600 2.4 x 10_5 4.0 x 1().3 2x 10_.,. 4 x 10_2
Zinc 200,000 1,070,000 9.2 x 10 4.9 x 10 4 x 10 2x10
Total Hazard -
N Index 1x10 2
N
o
BReference does (RfDs) used to calculate hazard indices are shown in Table 2-4.
bDaily intake 6 .7
under average = (Conc. soil kg)(100 visit)(32 visits/year arg)(kg/10"_mg) = (Conc. soil mg/kg)(4.61x10 ° kg soil/kg body weight/day)
exposure con- (19 kg)(3 years)(365 days/year)
ditions (mg/
kg/day)

where: Conc. soil = geametric mean.

Daily intake 4
under plausi- = (Conc. soil mg/kg)(500 mg/visit)(64 visits/year)(3 years)(kq/10 _mg)
ble maximum (19 kg)(3 years)(365 days/year)

exposure

conditions

(mg/kg/day)

(Conc. soil ma/kg)(4.61x10°% kg soil/kg body weight/day)

where: Conc. soil = maximum concentration.

— +— +— +— +— +— — — — r— — — ~ — & "~ — & ¥~
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TABLE 2-14

EXPOSURE ESTIMATES AND CANCER RISKS FOR TEENAGERS FRGLDIRECT CONTACT WITH SEDIMENT
IN THE SECOND IMPOUNDMENT

Concentration Daily Intake Prorated Over a 70-Year Lifetimeb
(ug/kg) (mg/kg/day) Cancer Risk
Geometric
Chemical Mean Max imum Average Plausible Maximum Average Plausible Maximum
. -9 -7 -12 -10
Bis (2-ethylhexyl) Phthalate 2,900 24,000 8.1 x 10 6.7 x 10_8 6 x 10 5 x 10_7
Hexach lorobenzene NA 2,800 NA 7.8 x 10 NA 1x10
Total risk 6 x 10712 1x 107

8cancer potency factors used to calculate cancer risks are shown in Table 2-4.
exposure period was prorated over a 70-year lifetime, and the lifetime risk was calculated accordingly.

For this analysis, the average daily dose received over the assumed
This procedure is recommended in EPA's "Guidelines

for Carcinogen Risk Assessment' (EPA 1984d).

bDai ly intake
under average
exposure con-
ditions (mg/
kg/day)
where: Conc.
Daily intake
under plausi-
ble maximum
exposure
conditions
(mg/kg/day)

where: Conc.

= (Conc. soil mg/kg)(20 mg/visit)(32 visits/year)(5 mars)gkgﬂob_m)_ = (Conc. soil ltu/kg)(Z.?BxﬂL)'9 kg soil/kg body weight/day)
(45 kg)(70 years)(365 days/year)

soil = geometric mean.

= (Conc. soil mg/kg)(100 mg/visit)(64 visits/year)(5 xears);kg[wb_m). = (Conc. soil mg/kg)(.‘!.?&do'8 kg soil/kg body weight/day)
(45 kg)(70 years)(365 days/year)

soil = maximum concentration.

NA = not applicable, only detected in one sample.
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TABLE 2-15

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR TEENAGERSaFR(M DIRECT CONTACT WITH SEDIMENT IN

THE SECOND IMPOUNDMENT

Concentration Chronic Daily Intake (CDI)b
(ua/kgq) (mg/kg/day) Hazard Index (CDI/RfD)
Geometric
Chemical Mean Maximum Average Plausible Maximum Average Plausible Maximum

. -7 -6 -6 ~4
Bis (2-ethylhexyl) Phthalate 2,900 24,000 1.1 x 10 9.3 x 10_6 6x 10 5x 10_5
Di-n-butylphthalate NA 4,300 N 1.7 x 10_s NA o 2 x 10_4

Zinc 110,000 200,000 4.3 x 10 7.8 x 10 2x10 4 x 10
Total Hazard .5 -4

Index 3x10 9x 10

BReference does (RfDs) used to calculate hazard indices are shown in Table 2-4.

bDaily intake

under average = (Conc. soil mg/kg)(20 mg/visit)(32 visits/year)(5 xears)gkgﬂoé_ng)_ = (Conc. soil mg/kg)(3.90x10'8 kg soil/kg body weight/day)
exposure con- (45 kg)(5 years)(365 days/year)

ditions (mg/
kg/day)

where: Conc. soil = geometric mean.

Daily intake

under plausi- = (Conc. soil mg/kg)(100 mg/visit)(és visits/year)(5 ygarszgkgﬂoé_!g)
ble maximum (45 kg)(5 years)(365 days/year)

exposure
conditions
(mg/kg/day)

where: Conc. soil = maximum concentration.

NA = not applicable. Only detected in one sample.

= (Conc. soil mg/kg)(3.90x10™7 kg soil/kg body weight/day)

— — — — — — — — — — tY— — — — — —




exposure scenario. Under the plausible maximum
exposure scenario the potential excess lifetime cancer
risks associated with both PCBs and PAHs exceed

10"°. As shown in Table 2-13, under the average
exposure scenario, the estimated intakes by children of
the indicator chemicals present in sediment in the
ditches are less than the available criteria for
protection against noncarcinogenic effects of the
chemicals considered. Thus, based on available data,
it appears that under the average exposure scenario
considered, noncarcinogenic health effects are not
likely to result from exposure to the compounds shown
in Table 2-13 for which critical toxicity values are
available. However, under the plausible maximum
exposure scenario considered, the estimated intake of
antimony exceeds the available criteria for protection
against noncarcinogenic effects. Consequently the
total hazard index for exposure under the plausible
maximum exposure conditions exceeds one.

The potential excess lifetime cancer risks to teenagers
exposed to sediment in the second impoundment through
incidental ingestion are shown in Table 2-14. The
total excess cancer risks associated with both the
average and p%ausible maximum exposure scenarios are
less than 10 °.

The estimated intakes by teenagers of the indicator
chemicals present in sediment in the second impoundment
under both the average and plausible maximum cases are
less than the available criteria for protection against
noncarcinogenic effects of the indicator chemicals
considered. As shown in Table 2-15 the individual and
total hazard indices for these chemicals are less than
one. Thus, based on the available data, it appears
that noncarcinogenic health effects are not likely to
result from exposure to the compounds shown in Table
2-15 for which critical toxicity values are available

Risks Under Future-Use Conditions: Tables 2-16 through

2-20 present exposure estimates and risks to workers
assuming the site is reused in the future for light
industry. These estimates are followed by evaluation
of risks to residents at the Summit National Site
assuming the site is reused in the future for
residential dwellings.
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TABLE 2-16

EXPOSURE ESTIMATES AND CANCER RISKS FOR WORKERS FROM DIRECT CONTACT WITH SOILS AT THE SUMMIT NATIONAL sITe®
SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Daily Intake Prorated Over a 70-Year Lifetimeb
—(ug/kg) S{mg/kg/day) Cancer
Geometric Average Plausible Maximum
Chemical Mean Max i mum Average Plausible Maximum
. -7 -4 -10 -8
Bis (2-ethylhexyl) phthalate 10,000 700,000 1.8 x 10_8 1.3 x 10-6 1x 10-9 9x 10_7
1,2-Dichloroethane 1,300 23,000 2.3 x 10-8 4.1 x 10-5 2x 10-8 4 x 10.5
Hexachlorobenzene 2,100 59,000 3.8 x 10_8 1.1 x 10_5 6 x 10_7 2 x 10_‘
PCBs 4,600 590,000 2.9 x 10 9 5.3 x 10.7 1 x 10_8 2x ‘IO_6
PAls 400 1,600 2.5 x 10_9 1.4 x 10_s 3x 10-11 2x 10_7
Trichloroethene 60 86,000 1.1 x 10 1.5x 10 1x10 2x10
Total risk 2x107 2x 1074
Notes:

8 cancer potency factors used to calculate cancer risks are shown in Table 2-4. For this analysis, the average daily dose recefved over the assumed
exposure period was prorated over a 70-year lifetime, and the lifetime risk was calculated accordingly. This procedure is recommended in EPA's “Guidelines
for Carcinogen Risk Assessment® (EPA 1986d).

b Daily intake = (Conc. soil mg/kg)(20 mg/visit)(160 visits/year)(10 mgg)(&ﬂgé_m = (Conc. Soil mg/kg)(1.79 x 10'8 Kg soil/Kg body weight/day)
under average (70 kg)(70 years)(365 days/year)

exposure conditions

(mg/kg/day)

where Conc. Soil = Geometric mean

Daily intake under = (Conc. Soil mg/kg)(100 mg/visit)(160 visit/year)(20 xggggm(gﬂoé_m)_ = (Conc. Soil mg/kg)(1.79 x 10'7 Kg soil/Kg body weight/day)
plausible maximum (70 kg)(70 years)(365 days/year)

exposure conditions

(mg/kg/day)

Where conc. Soil = Maximum concentration

— — — — — — — — ¢ — — — — t©~— — — — — ¢
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TABLE 2-17

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR WORKERS FROM DIRECT CONTACT WITH SOILS AT THE SUMMIT NATIONAL s17e?
SUMMIT NATIONAL FEASIBILITY STUDY

b

Concentration Chronic Daily Intake (CDI) Hazard Index

(ua/kg) © (mg/kg/day) (CD1/RfD)

Geometric
Chemical Mean  Maximum Average Plausible Maximum Average Plausible Maximum

Anti -6 -4 -2 -1
ntimony 61,000 545,000 7.6 x 10_6 3.4 x 10_4 2 x 10_5 8 x 10_2
Bis (2-ethylhexyl) Phthalate 10,000 700,000 1.3 x 10_7 4.4 x 10_5 6 x 10‘3 2x ’0-1
Cadmium 5,000 112,000 6.3 x 10_7 7.0 x 10_5 1x 10_6 1x 10_‘
Phenol 2,100 44,000 2.6 x 10.9 2.8 x 10_4 3 x 10_8 3x 10_‘
Toluene 56 260,000 7.0 x 10_9 1.6 x 10_5 2 x 10_6 5 x 10_3
Trichloroethene 60 86,000 7.5 x 10 o 5.4 x 10 1x10 7x105
Total Xylenes 76 210,000 9.5 x ‘IO_5 1.3 x 10_‘ 1x 10_s 1 x 10_3

Zinc 120,000 643,000 1.5 x 10 4.0 x 10 7x10 2x10
Total Hazard -2 -1

Index 2x10 9x10

otes:

a Reference doses (RfDs) used to calculate hazard indices are shown in Table 2-4.

b Daily intake = (Conc. soil mg/kg)(20 mg/visit)(160 visits/year)(10 ygarszgxgﬂob_ng)_ = (Conc. Soil mg/kg)(1.25 x 10 7 Kg soil/Kg body weight/day)
under average (70 kg)(10 years)(365 days/year)

exposure conditions

(mg/kg/day)

Where Conc. Soil = Geometric mean

Dai ly_intake t:nder = (Conc. Soil mg/kg)(100 masvisit)(160 visit/year)(20 Ears)g(g[‘loé_mz = (Conc. Soil mg/kg)(6.27 x 10'7 Kg soil/Kg body weight/day)
plausible maximum (70 kg)(20 years)(365 days/year)
exposure conditions

(mg/kg/day)

Where Conc. Soil = Maximum concentration




TABLE 2-18

DAILY INTAKE BY WORKERS VIA INGESTION OF GROUNDWATER AT THE SUMMIT NATIONAL site?
SUMMIT NATIONAL FEASIBILITY STUDY

Water Table Intermediate Unit Upper Sharon Aqui ferb
Concentration Average Plausible Concentration Average Plausible
(ug/Ll) Intake Maximum (ug/L) Intake Maximum Average
Geometric Intake Geometric Intake Concentration Intake
Mean  Maximum (mg/kg/dey) _ (mg/kg/day)  Mean Maximum (ma/kg/day) (ma/kg/day) {ug/t) (mg/kg/day))
Acetone 63 890,000 5.6x10-2 8.0 .3 9 1,300,000 8.2x10_§ 12 .2 18 1.6x10_2 _
Barium 100 320 9.0x10 2.9x10 136 2,230 1.2x10 2.0x10 12 1.1x10
Bis(?-ethylhexyl) -4 -2 -5 -4 -5
Phthalate 13 7,250 1.2x10_4 6.5x10_4 8 28 7.2)1.10_5 2.6x10_3 4 3.6x10
Chromium 25 58 2.3x10_4 5.2x10_3 8.2 30 7.2x10_4 2.7x10_4 ND ND i
Cyanide 47 239 4.2x10_3 2.2x10..| 37 37 3.3x10_4 3.3x10_3 ND ND
1,1-Dichloroethane 280 12,000 2.6x10_‘ 1.1x10 20 820 1.9x10_ 7.3)(10_z ND ND
1,2-Dichloroethane 104 115,000 9.3x10_4 1.0 .2 140 5,800 1.3x10 5.2x10 ND ND
1,1-Dichloroethene 35 2,600 3.2x10_3 2.3x10_2 ND ND ND ND ND ND
t-1,2-Dichloroethene 121 4,600 1.1x10-4 4.2x10_2 ND ND ND .3 ND .3 ND ND
Ethylbenzene 68 8,550 6.2x10-2 7.8x10_2 590 590 5.3x10_3 5.:'»(10_3 ND ND .5
Phenol 2,400 7,000 2.2x10_4 ¢!>.3x10_.I 490 910 I..Sx10_4 8.2)(10_2 6 5.4x10
Toluene 25 20,000 2.3):10_3 1.9)(10_1 39 3,200 3.Sx10_‘ 2.9x10_,. ND ND
N Trichloroethene 900 27,000 8.1x10 2.4x10 55 55 4.9x10 4.9x10 ND ND
o
fo
Notes:

ND Not detected

a Averege daily intake = (Conc gw 1)(1 liter/day)(230 days) = (Conc. gw ms;/l)(9.0x1(f3 L/kg/day),
(70 kg)(365 days) - where conc. gw equals the geometric mean concentration
Plausible maximum daily intake is calculated as above with Conc. gw equal to the maximum concentration.

b Based on samples from one well; therefore, no maximum is presented.

— — +— +—— +— + — Y~ — ¢ — — ¥~ — ~— ~— — ++— —



TABLE 2-19

CANCER RISKS TO WORKERS FROM INGESTION %F GROUNDWATER AT THE

SUMMIT NATIONAL SITE

Water Table Intermediate Unit Upper

---------------------------------------------------------- Sharon b

Average Plausible Max. Average Plausible Max. Aquifer
Bis (2-ethylhexyl) Phthalate 1x10.3 1x 100 7x 1073 5 x 1073 4x 107
1,2-Dichloroethane 1x 10_5 3x 10_3 2 x 10 1x10 ND
1,1-Dichloroethene 3x10g 4 x 10 5 ND 7 ND -6 ND
Trichloroethene 1x10 8 x 10 8 x 10 2x10 ND

Total Risk 5 x 107 3x 102 2x10° 1x 1073 4x107?

Notes:

ND  Not detected

shown in Table 2-4.
lifetime, and the lifetime risk was calculated accordingly.

Assessment” (EPA 1986d).

Risk based on samples from one well.

Daily intakes of chemicals in groundWater by workers are shown in Table 2-18. Cancer potency factors used to calculate cancer risks are
For this analysis, the average daily dose received over the assumed exposure period was prorated over a 70-year
This procedure is recommended in EPA’s "Guidelines for Carcinogen Risk




TABLE 2-20

NONCARCINOGENIC RISKS TO WORKERS FROM lNGESTLON OF GROUNDWATER AT THE
SUMMIT NATIONAL SITE

Hazard Indices

Water Table Intermediate Unit Upper
SoooeTssmssessssessssssoessssssssssssssessisssessoices shal_'onb
Average Plausible Max. Average Plausible Max. Aquifer
Acetone 6 x 1073 0, 8 x 1073 2 2 x1073
Barium 2 x 10_3 6 x 10 2 x 10_3 4 x ‘IO_2 2x 10_3
Bis (2-ethylhexyl) Phthalate 6 x 10 3 4 x 10 1x 10, 2x 10
Chromium 111 2 x 1075 5 x 1073 7x 103 3x 1078 )
crcein 13 BRI 13 S TS S B
1,1-Dichloroethane 2 x 10_2 ?x10 2x10 6x10 ND
o 1,1-Dichloroethene 4 x 10_1 3 N N N
0 tr:ns-1,2-Dichloroethene 1x10 5 4 -1 ND .2 ND -2 ND
S el | 2xwl  axiwl  sxwZ  axi?  Sxiw
To!uene 8x 10 6 x 10 1 x 10_z 1x 10_2 ND
Trichloroethene 1 33 7x10 7x10 ND
Total Hazard Index 1.5 126 3x 10" 121 7x1073
Notes:

ND = Not detected

[ I . . .
Daily intakes of chemicals in groundwater by workers are shown in Table 2-18. Reference doses (RfDs) used to calculate hazard indices
are shown in Table 2-4.

b Risks based on samples from one well.

— — — — — Y — — t— — — — " — ¥~ — ~ — i




The potential excess lifetime cancer risks to workers
from direct contact with onsite soil if the Summit
National site is reused for light industrial work are
shown in Tgble 2-16. The total excess cancer risks
exceed 10~ ° for the plausible maximum, but not the
average, exposure conditions evaluated. Under the
plausible maximum exposure conditions, the potential
excess cancer risks associated with g}posure_go PCBs,
hexacglorobenzene, and PAHs are 2x10 *, 2x10 -, and
2x10”°, respectively. Excess cancer risks associated
with the remaining potential carcinogens are 4x10~

or lower. The estimated intakes by onsite workers of
the indicator chemicals present in soil under both the
average and plausible maximum cases are less than the
available criteria for protection against
noncarcinogenic effects of the carcinogenic and
noncarcinogenic indicator chemicals considered. As
shown in Table 2-17, the individual and total hazard
indices for these chemicals are less than one. Thus,
based on available data, it appears that
noncarcinogenic health effects are not likely to result
from exposure to the compounds shown in Table 2-17 for
which critical toxicity values are available. It
should, however, be noted that the total hazard index
is close to one, primarily from potential exposure to
antimony and cadmium. If other chemicals are present
at the site which have similar end-points of toxicity
(e.g., kidney effects for cadmium and heart and blood
effects for antimony), but have not been specifically
evaluated, exposure to chemicals at the site by direct
contact with soils could also pose risks due to
noncarcinogenic toxic effects. However, these risks
are likely to be outweighed by the potential excess
cancer risks.

The concentrations of indicator chemicals in each of
the three water bearing units beneath the Summit
National site are presented in Table 2-18 along with
daily intakes by workers. The potential excess
lifetime cancer risks to workers from ingestion of
water from wells at the Summit National site are shown
in Table 2-19. The total excess cancer risks
associated with ingestion of groundwater from the
water-table, or intermediate unit exceed 10™° under
average and plausible maximum exposure conditions. The
highest risks are associated with use of the
water-table aquifer are due primarily to 1,1l-dichloro-
ethene, 1,2-dichloroethane, and trichloroethene. Risks
associated with use of groundwater from the inter-
mediate unit are somewhat lower and are due primarily

2-29



to 1,2-dichloroethane. The total excess cancer risk
associated with ingestion of water from the Upper
Sharon aquifer does not exceed 10~ °.

Hazard indices for noncarcinogenic effects associated
with the indicator chemicals present in groundwater
beneath the Summit National site are shown in Table
2-20. The estimated intakes by onsite workers of
acetone, bis(2-ethylhexyl)phthalate,
1,1~-dichloroethene, trans-1,2- dichloroethene, and
trichloroethene present in the water-table aquifer
under plausible maximum exposure conditions each exceed
the available criteria for protection against
noncarcinogenic effects of these compounds. 1In
addition, the total hazard index for exposure under
average conditions to water from the water table
aquifer exceeds one due primarily to the presence of
trichloroethene. Not all chemicals present in the
water-table aquifer exhibit the same end-points of
toxicity. Consequently, if evaluated according to
similar toxicity end-points, the total hazard indices
for the average case in the water table aquifer may not
exceed one. Conversely, consideration of other
chemicals present at the site, but not specifically
evaluated in this assessment, could potentially result
in an even higher total hazard index. This type of
analysis was not done because, although noncarcinogenic
risks may be present, the potential carcinogenic risks
associated with ingestion of groundwater appear to far
outweigh the potential noncarcinogenic risks. The
total hazard index for intake of chemicals present in
the intermediate unit under plausible maximum, but not
average, exposure conditions exceeds one, based
primarily on exposure to acetone. It should be noted
that hexavalent chromium is not expected to be the
dominant species of this metal in groundwater.
Accordingly, the potential noncarcinogenic health risks
associated with exposure to chromium may actually be
lower than estimated under the assumption that
hexavalent chromium is the only species present. None
of the indicator chemicals present in the Upper Sharon
aquifer occur at concentrations that exceed available
critical toxicity values. Thus, based on available
data, it appears that noncarcinogenic health effects
are not likely to result from exposure to chemicals
present in the Upper Sharon aquifer for which critical
toxicity values are available.

— — — — — — — — — +— — — — ~— ™~ ~— — — ;—



Under future conditions, workers at the Summit National
site could potentially be exposed to chemical
contaminants by both direct contact with soil and
ingestion of groundwater. Consequently, both of these
pathways would be expected to contribute to the
potential health risks associated with exposure to
these chemicals, and may be assumed to act additively.

The resulting total health risks would be dependent
upon which water bearing zone or combination of zones
groundwater was obtained from for ingestion. The total
potential excess lifetime cancer rgsk to future workers
at the site may range from 2 x 10™°> to 2 x 10~/ for

the average exposure conditions. Under the plausible
maximum exposure conditions the total potent%al excess
lif?time cancer risks may range from 3 x 107 ¢ to 2 x
10° For exposure to noncarcinogens, the total

hazard index for indicator chemicals is less than one
for exposure to soil and ingestion of water from the
intermediate unit or Upper Sharon under average
exposure conditions. Under all other conditions the
total hazard index for exposure to indicator chemicals
present in both soil and groundwater exceeds one.

Tables 2-21 through 2-25 present exposure estimates and
risks to residents assuming the site is reused in the
future for a residential dwelling. The potential
excess lifetime cancer risks to residents from direct
contact with onsite so0il, if the Summit National Site
is reused for residential dwellings, are_shown in Table
2-21. The total excess risks exceed 10™° for both

the plausible maximum and average exposure conditions
evaluated. As with the onsite worker exposure, the
greatest potential risks are associated with exposure
to PCBs, PAHs and hexachlorobenzene. As shown in Table
2-22 under the average exposure conditions,
non-carcinogenic health effects are not likely to
result from exposure to the compounds evaluated for
which critical toxicity values are available. However,
under the plausible maximum exposure conditions, the
estimated intake of antimony exceeds the available
criteria for protection against non-carcinogenic
effects. Consequently, the total hazard index for
exposure under the plausible maximum exposure
conditions exceeds one.
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TABLE 2-21

EXPOSURE ESTIMATES AND CANCER RISKS FOR ONSITE RESIDENTS FROM DIRECT CONTACT WITH SOILS AT THE SUMMIT NATIONAL s1Te®
SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Daily Intake Prorated Over a 70-Year Lifetimeb
(ug/kg) (mg/kg/day)
Geometric Cancer Risk
Chemical Mean Maximum Average Plausible Maximum Average Plausible Maximum

. -6 -3 -9 -6
Bis (2-ethylhexyl) Phthalate 10,000 700,000 4.0 x 10_7 1.4 x 10.5 I x 10_8 1x 10_6
1,2-Dichloroethane 1,300 23,000 5.2 x 10_7 4.6 x 10_‘ 5x 10_6 4 x 10_4
Hexachlorobenzene 2,100 59,000 8.5 x 10_, 1.2 x 10 5 1x10 2 x 10 4
PCBs 4,600 590,000 1.9 x 10_7 1.2 x 10_6 8 x 10_6 5 x 10_5
PANs 400 1,600 1.6 x 10_8 3.2 x 10_4 2 x 10_10 4 x 10_6

Trichloroethene 60 86,000 2.4 x 10 1.7x 10 3x10 2x 10
Total risk 1x 107 5 x 1073

Scancer potency factors used to calculate cancer risks are shown in Table 2-4. For this analysis, the average daily dose received over the
assumed exposure period was prorated over a 70-year lifetime, and the lifetime risk was calculated accordingly. This procedure is recommended
in EPA's “Guidelines for Carcinogen Risk Assessment® (EPA 1986d).

b

Daily intake

under average 6

exposure con- Conc. soil k .92 kg-visit)(160 visits/year)(70 years)(kg/10 -7

ditions (mg/ = = (Conc. soil mg/kg)(4.03x10 kg soil/kg body weight/day)
kg/day) (70 years)(365 days/year)

where: Conc. soil = geometric mean.

Daily intake

under plausi- 6

ble maximum (Conc. soil mg/kg)(4.6 mg/kg-visit)(160 visits/year)(70 years)(kg/10 mg) -6

exposure = = (Conc. soil mg/kg)(2.02x10 kg soil/kg body weight/day)
conditions (70 years)(365 days/year)

(mg/kg/day)

where: Conc. soil = maximum concentration.

-
-
-
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TABLE 2-22

EXPOSURE ESTIMATES AND NONCARCINOGENIC RISKS FOR ON-SITE RESIDENTS FROM DIRECT CONTACT WITH SOILS AT THE SUMMIT NATIONAL SITEa

SUMMIT NATIONAL FEASIBILITY STUDY

Concentration Chronic Daily Intake (CDI)b
(ugskg) (mg/kg/day) Hazard Index
Geometric (CDI/RfD)
Chemical Mean Max imum Average Plausible Maximum Average Plausible Maximum
Antimony 61,000 545,000 2.5 x 10_2 1.1 x 103 6 x 102 3,
8is (2-ethylhexyl) Phthalate 10,000 700,000 4.0 x 10 1.4 x 107 2x 10 4 7x 10,
Cadmium 5,000 112,000 2.0 x 10_7 2.3 x 10 ¢ 3x 10_6 [ 10_4
Phenol 2,100 44,000 8.5 x 10 4 8.9 x 10 8 x10_4 9 x 10 5
Toluene 56 260,000 2.3 x 10_8 5.2 x 10_4 8 x 10_6 2 x 10_2
Trichloroethene 60 86,000 2.4 x 10_8 1.7 x10 3x10 2 x 10,
Total Xylenes 76 210,000 3.1 x 10 ¢ 4.2 x 10_3 3x10 4 x 10_3
Zinc 120,000 643,000 4.8 x 10 1.3x 10 2 x 10 6 x10
Total Hazard -5
Index 6 x 10 4

%Reference doses (RfDs) used to calculate hazard indices are shown in Table 2-4.

b

Daily intake

under average
exposure con-
ditions (mg/

kg/day)

Daily intake
under plausi-
ble maximum
exposure
conditions
(mg/kg/day)

(70 years)(365 days/year)

(70 years)(365 days/year)

where: Conc. soil = maximum concentration.

6
(Conc. soil mg/kg)(0.92 mg/kg-visit)(160 visits/year)(70 years)(kg/10 mg)

6
(Conc. soil mg/kg)(4.6 maskg-visit)(160 visits/year)(70 years)(kg/10 mg)

-7
= (Conc. soil mg/kg)(4.03x10 kg soil/kg body weight/day)

-6
= (Conc. soil mgrkg)(2.02x10 kg soil/kg body weight/day)




TABLE 2-23

DAILY INTAKE BY RESIDENTS VIA INGESTION OF GROUNDWATER AT THE SUMMIT NATIONAL SITE®
SUMMIT NATIONAL FEASIBILITY STUDY

Water Table Intermediate Unit Upper Sharon Aqui ferb
Concentration Average Plausible Concentration Average Plausible
(ug/l) Intake Maximum (ug/t) Intake Maximum Concen- Intake
Geometric Intake Geometric Intake tration
Mean __ Maximum (mg/kg/day) (mg/kg/day)  Mean  Maximum (mg/kg/day) (ma/kg/day) (ug/l) (mg/kg/dey)
Acetone 63 890,000 1.8x1073  2.6x10)y 91 1,300,000 2.6x10°3  3.8x10!, 18 5.2x10 4
Barium 100 320 2.9x10 9.3x10 136 2,230 3.9x10 6.5x10 12 3.5x10
Bis(2-ethylhexyl) -4 -1 -4 -4 4
Phthalate 13 7,250 3.8x10.‘ 2.1x10_3 8 28 2.3x10_,. 8.1x10_ 4 1.2x10
Chromium 25 58 7.3x10_3 1.7x10_3 8.2 30 2!.4)(10_3 8.7x10_3 ND ND
Cyanide 47 239 1 .~'ox10_3 6.9x1l‘J_1 37 37 1.1x1o_‘ 1 .1x10_2 ND ND
1,1-Dichloroethane 280 12,000 8.1x10_2 3.5x10 20 820 5.8x10.3 2.4)(10_1 ND N
1,2-Dichloroethane 104 115,000 3.0x10_3 3.3 -2 140 5,800 4.1x10 1.7x10 ND N
1,1-Dichloroethene 35 2,600 1 .Ox‘IO.3 7.5)(1'.'!_.| ND ND ND ND ND ND
the Trans-1,2-Dichloro- 121 4,600 3.5x10 1.3x10 ND ND ND ND ND ND
® ethene -3 -1 -2 -2
Ethylbenzene 68 8,550 2.0)(10_2 2.5)(10_1 590 590 1.7)(10_2 1.7)(10_2 ND ND -4
Phenol 2,400 7,000 7.0x10_,. 2.0x‘|0_1 490 910 1.4x10_3 2.6)(10_z 6 1.7x10
Toluene 25 20,000 7.3x10.2 5.8:(10_1 39 3,200 1.1x10_3 9.3)(10_3 ND ND
Trichloroethene 900 27,000 2.6x10 7.8x10 55 55 1.6x10 1.6x10 ND ND
ND Not detected
a Average daily intake = (Conc gw mg/l)(2 liter/day)(365 days)(70 years) = (Conc. gw mg/l)(z.ibdo'2 t/kg/day),

(70 kg) (365 days)(70 years)
where conc. gWw equals the geometric mean concentration
Plausible maximum daily intake is calculated as above with Conc. gw equal to the maximum concentration.

Based on samples from one well; therefore, no maximum is presented.
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TABLE 2-24

CANCER RISKS TO RESIDENTS FROM INGESTION OF GROUNDWATER AT THE SUMMIT NATIONAL SITE®
SUMMIT NATIONAL FEASIBILITY STUDY

Water Table Intermediate Unit
Average Plausible Max. Average Plausible Max. Upper Sharon Aqui ferb
Bis (2-ethylhexyl) Phthalate 3x 107 1x 1074 2x10]] 6 x 107 8x 108
1,2-Dichloroethane 3x 10_‘ 3x 10_2 4x10 2x 10 ND
1,1-Dichloroethene 6 x 10.‘ 4 x 10-3 NO 5 ND .5 NO
Trichloroethene I x 10 9 x 10 2x10 2x 10 ND
Total Risk 1 x 1073 3x10" 4x 10 2x 102 8x 108

ND  Not detected

Daily intakes of chemicals in groundwater by residents are shown in Table 2-23. Cancer potency factors used to calculate cancer risks are
shown in Table 2-4. For this analysis, the average daily dose received over the assumed exposure period was prorated over a 70-year
lifetime, and the Lifetime risk was calculated accordingly. This procedure is recommended in EPA's "Guidelines for Carcinogen Risk
Assessment® (EPA 1986d).

Risks based on samples from one well.




TABLE 2-25

NONCARCINOGENIC RISKS TO RESIDENTS FROM INGESTION OF GROUNDWATER AT THE SUMMIT NATIONAL sITe?
SUMMIT NATIONAL FEASIBILITY STUDY

Hazard Indices

Water Table Intermediate Unit b
Upper Sharon Aquifer
Average Plausible Max. Average Plausible Max.
Acetone 2 -2 -2 -3
t X 10_2 258 -1 3x 10-2 I 5x 10-3
Barium 6 x 10.2 2x 10 8 x 10_2 1 .2 7x 10_3
g:‘s (2-ethylhexyl) Phthalate 2 x 10_4 10 .3 1x 10_‘ 4 x 10, 6 x 10
romium 111
oot | FHI I .
Cyamgie 7x 10_2 3 x 10_1 5x ‘I0_3 5 x 10_1 ND
1,1-Dichloroethane 7 x 10 o 4x10 5x 10 2x 10 ND
ro 1,1-Dichloroethene 1x 10_1 8 ND ND ND
N ;r:nft;;,‘z-bidlloroethem 4 x 10, 13 ND -1 ND 1 ND
thy zene 2x10 2.5 2x10 2x10 ND
o -1 -1 -1 -3
Phenol 7x 10 2 1 x 10, 3x 10 2x 10
Toluene 2x 1073 2 6 x 103 3 x 10, ND
Trichloroethene 3 100 2x10 2x 10 ND
Total Hazard Index 4.6 400 7x 10! 380 2x 102
Notes:

ND = Not detected

a s : : . - N
_ Daily intakes of chemicals in groundwater by residents are shown in Table 2-23. Reference doses (RfDS) used to calculate hazard
indices are shown in Table 2-4.

b Risks based on samples from one well.
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As indicated in Table 2-23, exposure from ingestion of
groundwater is determined assuming residents drink
approximately two liters of groundwater per day over a
lifetime. The potential excess lifetime cancer risks
to residents from ingestion of groundwater from the
water-table and intermediate unit beneath the site
exceed 10~ ° under average and plausible maximum
exposure conditions (Table 2-24). The potential excess
lifetime cancer risks to residents ingesting
grggndwater from the Upper Sharon aquifer is less than
10 ~. '

Hazard indices for non-carcinogenic effects to
residents associated with the ingestion of indicator
chemicals present in groundwater beneath the Summit
National site are presented in Table 2-25. Using the
maximum concentrations, the hazard indices from both
the water table and intermediate unit exceed one; using
average concentrations only the hazard index in the
water table exceeds one. Under these conditions,
non-carcinogenic health effects may result from
ingestion of groundwater beneath the site for a
lifetime. 1In order to evaluate the potential
significance of hazard indices that exceed one, it is
necessary to determine whether the chemicals have
similar end-points of toxicity. However, an evaluation
of the end-points of toxicity was not done because the
potential excess carcinogenic risks associated with
ingestion of groundwater are significant and appear to
far outweigh the potential non-carcinogenic risks.

Under future residential use of the Summit National
site, residents could potentially be exposed to
chemical contaminants by both direct contact with soil
and ingestion of groundwater. Consequently, both these
pathways would be expected to contribute to the overall
potential health risks associated with exposure to
these chemicals, and may be assumed to act additively.

The resulting total health risk would be dependent upon
the specific water bearing zone or combination of zones
groundwater was obtained from for ingestion. The total
potential excess lifetime cancer_risks to future site
residents may range from 1 x 10 3 to 1 x 10~° for

the average exposure conditions and under the plausible
maximum exposure conditions the total potential excess
liggtime cancer risks may range from 3 x 10 -~ to 5 x

10 °. For exposure to noncarcinogens, the total

hazard index for indicator chemicals is less than one
for exposure to soil and ingestion of water from the
intermediate unit or Upper Sharon under average
exposure conditions. Under all other conditions, the
total hazard index for exposure indicator chemicals in
these two media exceeds one.
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2.6 CONCLUSIONS

Based on the results of this public health evaluation,
risks to human health may exist at the Summit National
site under a number of exposure scenarios. A summary
table showing potential risks associated with the site
is presented in Table 2-26.
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SUMMARY OF POTENTIAL RISKS ASSOCIATED WITH THE SUMMIT NATIONAL SITE

TABLE 2-26

Total Cancer Risks

Noncarcinogenic Hazard Index

Exposure Scenario Average Plausible Maximum Average Plausible Maximum
Current Conditions - Soil
On-site trespassers 1x 10'8 3x 10-5 <1 <1
off-site workers (southern perimeter) 6 x 1().7 4 x 10"j <1 <1
off-site residents (eastern perimeter) 3x10°% 2x 104 «1 <1
Current Conditions - Sediment
Children in ditches 2x 107 6x10° < >
Teenagers in second impoundment 6x 1012 1x 107 <1 <1
Future Conditions
On-site workers
Soil 2x 107 2 x 107 < A
Groundwater
Water Table 5 x 107 3 x 1072 > »1
Intermediate Unit 2x 107 1x1073 < »1
Upper Sharon Aquifer 4x 107 NA <1 NA
On-site residents
soil 1x 107 5x 107 < »1
Groundwater
Water Table 1x 10-3 3 x 10-‘I >1 >1
Intermediate Unit 4x 10 2 x 1072 <1 >1
Upper Sharon Aquifer 8 x 10-8 NA <1 NA

NA = not applicable, only one representative sample.




CHAPTER 3
REMEDIAL TECHNOLOGY DEVELOPMENT

In this chapter, remedial technologies are identified in terms
of general response actions that address the site problems as
defined by the remedial goals. These remedial technologies are
then screened to eliminate those technologies that are
infeasible. The specific methodology includes identifying:

- Remedial action goals based on site contaminated media and
the results of the public health evaluation for existing
conditions.

- General response actions that meet the remedial goals.

- Possible technologies for each general response action,
followed by the screening of these technologies to eliminate
inapplicable technologies.

3.1 REMEDIAL RESPONSE AC GOALS

The NCP states, "The appropriate extent of remedy shall be
determined by the lead agency's selection of a
cost-effective remedial alternative that effectively
mitigates and minimizes threats to and provides adequate
protection of public health and welfare and the environment"
(40 CFR 300.68(i)). This is the general goal of all CERCLA
feasibility studies.

The nature and extent of site hazards summarized in the
Summit RI form the basis for identifying specific objectives
for remediating contaminated soil and subsurface wastes
(buried drums and tanks), sediment, surface water, and
groundwater and associated free product. The risks that
were identified at the site in the public health risk
assessment (summarized in Chapter 2) establish the basis for
identifying site-specific goals of remedial measures. The
public health risk assessment identified either existing or
potential future public health or environmental risks in the
following media: soil, sediment, and groundwater. The
following goals for the Summit National Site identify the
receptors to be protected, the exposure route, the area of
existing or potential hazards, and the contaminants of
concern. These goals will comply with CERCLA Section 121
and reflect the NCP objective to "mitigate and minimize
threats" and "provide adequate protection" (40 CFR
300.68(i)), to the maximum extent practicable.
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Table 3-1 shows standards and criteria for water and Tables
3-2 and 3-3 show concentrations of indicator chemicals in
soils and sediment, respectively, at which certain
standards, criteria, and risks will not be exceeded. The
cleanup levels in soil are developed using the residential
future use scenario and are based on lifetime exposure
through direct contact and incidental ingestion of surface
soil. These cleanup levels are derived using the same
methodology that was used to estimate risk in the public
health evaluation (PHE). For carcinogens, upperbound
lifetime excess cancer target risk levels of 10 %, 10~ °,
and 10~/ are evaluated. This carcinogenic risk range was
selected for evaluation based on Section 9.2 of the
Superfund Public health Evaluation manual (USEPA, October,
1986) . For noncarcinogens, the exposure equivalent to a
chronic daily intake/risk reference dose ratio of one is
evaluated. The chronic daily intakes associated with these
target risk levels are used to derive the cleanup
concentrations in soil by back calculation from the health
effects criteria presented in Table 6-7 of the Summit
National RI.

The assumptions used in evaluating target cleanup levels for
soil at the site under this hypothetical future residential
use scenario are presented in Table 6-16 of the RI. It is
assumed that an individual could be exposed for 160
days/year throughout an entire lifetime (i.e. 70 years).
Average lifetime soil ingestion rates were estimated based
on the age-specific soil ingestion rates presented in
Appendix H of the RI as 0.92 mg/kg-visit and 4.6 mg/kg-visit
for the average and plausible maximum exposure case,
respectively. It is assumed that the primary route of
exposure is by incidental ingestion of contaminated soil and
that exposure through dermal absorption would not increase
the total intake of contaminants in soil by more than a
factor of 2. A conservative oral absorption factor of 1 is
used for all of the indicator chemicals considered.

For evaluating target cleanup levels for sediment, the same
methodology was used as for soils with the following
exceptions. It was assumed that children, aged 4 to 6 play
in the lower east, east, and south ditches and first
impoundment 32 and 64 times per year for the average and
plausible maximum scenarios, respectively. Exposure occurs
through incidental ingestion of sediment, and it is assumed
that 100 mg are ingested per visit under average conditions
and 500 mg per visit are ingested under plausible maximum
exposure conditions. These assumptions are presented in
Table 6-19 of the RI.

3-2
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TABLE 3-1
Water Contaminant Criteria Standards for Indicator Chemicals
Summit National Site Feasibility Study

safe Drinking Water Act Ambient Water Quality Criteria State of Ohio Requirements
Proposed Recommended Protection of Protection
Maximum Maximum Maximum Freshwater of Human EPA Health Acceptable Ohio Water
Indicator Contaminant Contaminant Contaminant Level Aquatic Heal th Advisories Daily Intake Quality Standards
Chemical Level(ug/1)(1) Level(ug/Ll)(2) MCLG(ug/l)(3) LifeCug/l)(4)  (ug/L)(5) (ug/1)(6) (mg/kg-Day)(7) (ug/L)(8)
Antimony NR NR NR 9,000 A 146 NR 4.0E-4 NR
1,600 A
Acetone NR NR NR NR NR NR 0.1 78,000
Barium 1,000 NR 1,500 NR NR 1,800 LT 0.051 NR
Bis(2-ethylhexyl)phthalate NR NR " NR 940 A 1,000 NR 2.0E-2 0.18
3¢C
Chiorobenzene NR NR 60 250 A 488 1,800 - 1 Day 2.7e-2 26
50cC 1,800 - 10 Day
3,150 - LT
Chromium(Vvl)* 50 NR 120 16 A 0 1,400 - 1 Day 5.0E-3 10
1"ne 1,400 - 10 Day
170 - LT
Cyanides NR NR NR 22 A 200 220 - 1 Day 2.0€-2 8.1
5.2¢C 220 - 10 Day
750 - LT
1,1-dichloroethane NR NR NR . NR . NR NR 0.12 NR
1,2-dichloroethane NR 5 NR 118,000 A €0.94) 740 - 1 Day NR 3,500
20,000 C 740 - 10 Day
2,600 - LT
1,1-dichloroethene NR 7 NR 11,600 A €0.033) 1,000 - 1 Day 9.00€-3 NR
' 1,000 - 10 Day
3,500 - LY
Trans 1,2-dichloroethene NR NR 70 11,600 A (0.033) 2,720 - 1 Day NR 310
1,000 - 10 Day
350 - LT
Ethylbenzene NR NR 680 32,000 A 1,400 2,100 - 1 Day 0.1 62
2,100 - 10 Day
3,400 - LY
Hexachloroethane NR NR NR 980 A 1.9 NR NR NR
540 C
Nickel* ‘ NR NR NR 133 A 13.4 NR - .1 Day 1.0E-2 506

8¢
Phenol NR NR NR 10,200 A 3,500 NR NR 370
2,560 C




TABLE 3-1 (Continued) wWater Contaminant Criteria Standards for Indicator Chemicals
Summit National Site Feasibility Study

Safe Drinking Water Act Ambient Water Quality Criteria State of Ohio Requirements
Proposed Recommended Protection of Protection
Maximum Maximum Maximum Freshwater of Human EPA Health Acceptable Ohio Water
Indicator Contaminant Contaminant Contaminant Level Aquatic Health Advisories Daily Intake Quality Standards
Chemical Level(ug/L)(1) Level(ug/L)(2) MCLG(ug/L)(3) Life(ug/Ll)(4)  (ug/L)(5) (ug/L)(6)  (mg/kg-DayX(7) (ug/1)(8)
Polynuclear aromatic hydrocarbons (PAH) NR NR NR NR 2.8€-3 NR NR NR
Tetrachlorethene NR NR 0 5,280 A (0.8) NR - 1 Day 2.0€-2 3
840 C 34,000 - 10 Day
6,800 - LT
Toluene NR NR 2,000 17,500 A 14,300 18,000 - 1 Day 0.3 1,700
6,000 - 10 Day
10,800 - LT
Trichtoroethene NR 5 NR 45,000 A Q.7 NR NR e
21,900 C
Vinyl Chloride NR 1 NR NR (2) 2,600 - 1 Day NR NR
2,600 - 10 Day
46 - LT
Zinc* (5000) NR NR 462 A NR NR 0.21 270
47 C

NOTES: NR - Not Reported

(Secondary Standard)

*  Water quality standards for Chromium, Nickel, and Zinc are dependent on water hardness and are therefore varisble.

1. USEPA, 1986. Superfund Public Health Evaluation Manual. Office of Emergency and Remedial Response. Exhibit 4-5

2. IBID, Exhibit 4-7

3. 181D, Exhibit 4-6
Criteria presented are for the ingestion of aquatic organisms and drinking water. Concentrations given in parenthesis(),
are for potential carcinogens corresponding to a risk of 10 -6 which is the midpoint of the range 10 -5 to 10 -7
given in the water quality criteria documents.

4. USEPA, February 1984, Water Quality Criteria Documents; Availability, Federal Register, Vol. 49, No. 26.
USEPA, November, 1980, Water Quality Criteria Documents; Availability. Federal Register, Vol. 45, No. 231.
Criteria presented for the protection of freshwater aquatic life.
A = Acute toxicity concentration value.
C = Chronic toxicity concentration value.

5. USEPA, 1986. Superfund Public Health Evaluation Manual. Office of Emergency and Remedial Response. Exhibit 4-8.
One-day and 10-day values given for a 10 kg child consuming one liter of water per day. LT = Long Term Value
for 70 kg adult consuming 2 liters of water per day.

6. 1IBID, Exhibit C-6

7. 181D, Exhibit C-4

8. Ohio EPA, April 1987, Ohio Water Quality Standards. Chapter 3745-1 of the Ohio Administrative Code

— t+— — +— +— +t— — ¢t — +— ~— — F— — ++— — — — —




G-¢€

TABLE 3-2
CLEANUP LEVELS BASED ON

LIFETIME RESIDENTIAL EXPOSURE TO INDICATOR CHEMICALS IN SOILS
SUMMIT NATIONAL FEASIBILITY STUDY

Soil Concentrations in mg/kg
Based on a Chronic Intake/Risk
Reference Dose Ratio of 1.0

Soil Concentrations in mg/kg
Based on Upperbound Lifetime

Cancer Risks* of:

Chemical Average Exposure Maximum Exposure 1074 10°° 10°6 10°7
Antimony 9.9x102 2.0x102 NA NA NA NA
Bis(2-ethylhexyl)Phthalate 5.0x10% 9.9x103 7.2x10% 7.2x103 7.2x102 7.2x10
Cadmium 1.5x103 2.9x102 NA NA NA NA
1,2-Dichloroethane NA NA 5.4x102 . 5.4x10 5.4 5.4x107!
Hexachlorobenzene NA NA 2.9x10 2.9 2.9x10"!  2.9x10°2
PCBs NA NA 1.1x10 1.1 1.1x10°!  1.1x1072
PAHs NA NA 4.3 4.3x10°} 4.3x10°2  4.3x1073
Phenol 2.5x10° 5.0x10% NA NA NA NA
Toluene 7.4x10° 1.5x10° NA NA NA NA
Trichloroethene 1.8x10% 3.6x103 4.5x103 4.5x102 4.5x10 4.5
Total Xylenes 2.5x10% 5.0x103 NA NA NA NA

Zinc 5.2x10° 1.0x10% NA NA NA NA

* Cleanup levels presented for carcinogenic indicator chemicals are based on plausible maximum exposure.
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TABLE 3-3

CLEANUP LEVELS BASED ON
LIFETIME RESIDENTIAL EXPOSURE TO INDICATOR CHEMICALS IN SEDIMENTS
SUMMIT NATIONAL FEASIBILITY STUDY

Sediment Concentrations in mg/kg Sediment Concentrations in mg/kg
Based on a Chronic Intake/Risk Based on Upperbound Lifetime
_Reference Dose Ratio of 1.0 - Cancer Risks* of:
Chemical Average Exposure Maximum Exposure 1074 1073 10-6 1077
Antimony 8.7x102 8.7x10 NA NA NA NA
Bis(2-ethylhexyl)Phthalate 4.3x10% 4.3x103 7.4x10° 7.4x10% 7.4x103 7.4x102
1,2-Dichloroethane NA NA 5.6x103 5.6x102 5.6x10 5.6
PCBs NA NA 1.2x102 1.2x10 1.2 1.2x10°}
PAHs NA NA 4.4x10 4.4 4.4x10°1  4.4x1072
Di-n-Butylphthalate 2.2x10° 2.2x10% NA NA NA NA
Zinc 4.6x10° 4.6x104 NA NA NA NA

* Cleanup levels for carcinogenic indicator chemicals are based on plausible maximum exposure presented.
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3.1.1 Soil an ubsurface Wastes

The remedial action gocal for soil and subsurface wastes is
the adequate protection of the environment and public health
from dermal absorption or incidental ingestion of
containerized materials or vadose soil contaminated with
metals, PAH's, PCB's, or other potentially hazardous
substances.

3.1.2 Sediment

The remedial action goal for sediment is the adequate
protection of the environment and public health from dermal
absorption, or incidental ingestion of sediment in the areas
of the southern boundary and east drainage ditches, onsite
ponds and the first impoundment, contaminated with PCB's and
other potentially hazardous substances. The PHE indicated
no site related risks are associated with the second
impoundment sediments.

3.1.3 Surface Water

The remedial action goal for surface water is the adequate
protection of the environment and public health from dermal
absorption or incidental ingestion of contaminants in water
from onsite ponds and their offsite discharge to local
surface waters. This includes prevention of any future
release of hazardous substances to the surface water from
landfill leachate, groundwater discharge, or soil erosion.
Surface water is contaminated with metals, PAH's, and other
potentially hazardous substances.

3.1.4 Groundwater and Associated Free Product

The remedial action goal for groundwater and any associated
free product is the adequate protection of the environment
and of public health from dermal absorption, inhalation, or
ingestion of contaminated groundwater extracted from the
water table aquifer or the Upper Intermediate Unit beneath
or near the site and the prevention of contaminant migration
to deeper aquifers. The water table aquifer and Upper
Intermediate Unit are contaminated with 2-butanone, phenol,
toluene, bis (2-ethylhexyl) phthalate, and other potentially
hazardous substances.

GENERAL RESPONSE ACTIONS

General response actions are broad classes of responses or
remedies intended to meet the remedial action goals at the
site. Several response actions have been identified for

each of the following operable units: soil and subsurface
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wastes (buried drums and tanks), sediment, surface water,
and groundwater and associated free product. Each operable
unit is a contaminated medium or group of media which can be
addressed independently of other media. Although some
response actions may be capable of meeting the remedial
objectives alone, combinations of response actions may later
prove to be more effective in meeting the remedial goals and
objectives. Combinations of response actions are considered
further in Chapter 4.

Within each general response action, specific technologies
are identified to achieve the response. For instance,
capping and vertical barriers are two technologies for the
containment response action. For each technology, there are
one or more process options which refer to the material,
equipment, or methodology used to implement the technology.
For instance, slurry walls, grout curtains, and sheet
pilings are different process options for the vertical
barrier technology. Table 3-4 presents the general response
actions for each of the operable units.
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TABLE 3-4
SUMMIT NATIONAL SITE FEASIBILITY STUDY

GENERAL RESPONSE ACTIONS
Operable Unit General Response Actions

Soil and Subsurface Waste No Action
Access Restrictions
Containment
Removal
Treatment
Disposal
Other Management Options

Sediment No Action
Access Restrictions
Containment
Removal
Treatment
Disposal
Other Management Options

Surface Water No Action
Access Restrictions
Containment
Collection
Treatment
Disposal
Other Management Options

Groundwater/Free Product No Action
Access Restrictions
Containment
Collection
Treatment
Disposal
Other Management Options
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3.3 APPLIC CHNO

Remedial technologies and corresponding process options were
screened to identify applicable technologies to be further
evaluated, screened, and assembled into alternatives in the
following chapter. The screening includes consideration of
five criteria:

- Site conditions

- Waste characteristics

- Ability to meet objectives of NCP

- Implementability of technology

- Demonstrated performance of technology

The site conditions and waste characteristics that influence
selection of remedial technologies are presented in Table
3-5. )

Figures 3-1, 3-2 and 3-3 present the technologies and
process options screened and those remaining after screening
for the general response actions within each operable unit.
The sediment operable unit has been combined with the soil
and subsurface wastes operable unit in Figure 3-1 because of
similar remedial technologies and similar remedial goals.
Options that have been shaded on the figures are not
considered applicable to the operable unit. A brief
discussion of process options and screening results is
included in Tables 3-6, 3-7 and 3-8. Those process options
and technologies that are screened out at this stage are not
carried forward for detailed analysis in the following
chapter. .

— — — — +— — — — — — +—
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TABLE 3-5
SUMMIT NATIONAL SITE FEASIBILITY STUDY

SITE AND WASTE CHARACTERISTICS
WASTE CHARACTERISTICS

Unknown Quantity of Hazardous Substances
Chemical Composition

Concentrations of Contaminants

Toxicity and Carcinogenicity of Contaminants
Persistence

Biodegradability

Ease of Transport

Solubility

Volatility

Ignitability

Density

Partition Coefficient

Compatability with Other Chemicals
Treatability

Physical State

SITE PHYSICAL CHARACTERISTICS

Site Area of 12 Acres

Climate

Soil/Mine Spoil Characteristics

Drainage Patterns

Slope

Vegetation .

Depth to Water Table of 5 to 12 ft.
Direction and Quantity of Groundwater Flow
Degree of Hydraulic Connection Between Water Table and Deeper Aquifers
Groundwater Surface Discharges

Receptors

Offsite Residential Wells and Location
Surface Waters

Past Remedial Activities



TABLE 3-6
IDENTIFICATION OF APPLICABLE SOIL/SEDIMENT/SUBSURFACE WASTE
TECHNOLOGIES AND PROCESS OPTIONS
SUMMIT NATIONAL FEASIBILITY STUDY

¢i-¢

—I-
-
-
-
-y

Retained
for
General Response Further
Action Remedial Technology and Process Option Analysis Screening Comments
NO ACTION NONE
Leave site as is. Yes The NCP requires No Action to be carried through to detailed
analysis of alternatives. Health and envirommental hazards make
this a non-viable option.
ACCESS RESTRICTIONS USE LIMITATIONS
Deed Restrictions: All deeds for property within Yes Viable alternative for reducing exposure to

potentially contaminated areas would include
restrictions on use of property.

Site Fencing: Fencing around the site and drainage
ditches would be completed. ALl fencing would be
maintained as necessary.

Runoff Monitoring: Collect and analyze storm water
and transported soil/sediment runoff to detect
changes in runoff quality.

CONTAINMENT SURFACE CONTROLS
Soil Stabilization. Chemical binders and tacks are
sprayed on bare soils or mulches to coat, penetrate
and bind together the particles, thus reducing
erosion and soil water loss and enhancing plant growth.

Revegetation. Establish vegetative cover which
will reduce erosion and contribute to the
development of a naturally fertile and stable
surface environment. Vegetation may be grasses,
shrubs, legumes, or trees.

Soil Cover. Cover site with soil and establish
vegetative cover to reduce potential for direct
contact, erosion, volatilization or dust generation.

Surface Sealing. Application of water, emulsions
or resins to form erosion resistant surface.

Yes

Yes

No

Yes

Yes

No

contaminated soil.

Viable alternative for reducing humen and animal exposure to
onsite contaminants. _

Contaminated surface water and sediment are transported off site.
Monitoring stations should be located outside the existing site
boundlaries.

Short term solution only; does not meet goals of NCP. Prevents
erosion, but does not reduce leaching of soil contaminants
to saturated zone.

Viable alternative, particularly following the implementation
of other remedial technologies such as capping or grading.

Viable alternative, but following implementation of other
remedial technologies.

This is only a temporary solution. May be applicable during
construction phase of other technologies, but as a long-term
remedy this technology does not meet NCP goals.
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REMEDIAL ACTION TECHNOLOGIES PROCESS OPTIONS
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TABLE 3-6 (Page 2 of 7)

Retained
for
General Response Further
Action Remedial Technology and Process Option Analysis Screening Comments
CONTAINMENT CAPPING
{cont'd)
Single tayer Cap. Cover contaminated solids with Yes Viable alternative

a single layer of low permeability material such as
clay, asphalt, or concrete to contain contaminated

solids.

Multi-layered Cap. Combine several layers of cover Yes Viable alternative. Will significantly reduce volume of
materials such as soil, synthetic membrane, and clay contaminants leaching to groundwater or eroding to surface
to provide erosion and moisture control in addition . water.

to containing the soil or sediment.

Chemical Sealants/Stabilizers. Application of water No Temporary solution. Does not meet Long-term goals of NCP.
dispersible emulsions or resins which form a
protective crust over soil.

VERTICAL BARRIERS

Use of slurry walls, grout curtains, sheet piles or No Horizontal migration of soil, sediment, or subsurface waste
vibrating beam methods to reduce horizontal contaminants in unsaturated zone is not likely. Migration of
contaminant migration. . contaminants below water table is addressed in the groundwater
operable unit.
HORIZONTAL BARRIERS
Use of block displacement or injection grouting to No Use of block displacement and injection grouting is
reduce dowward migration of contaminents into experimental and unproven for producing horizontal
saturated zone. barriers.
REMOVAL EXCAVATION/DEMOLITION

Drum, Tank and Debris Removal. Remove buried drums Yes Viable alternative as buried drums and tanks are located on site.
tanks, and debris using conventional construction

equipment with drum grappling attachments or

other applicable equipment. The drum and tank

removal process includes staging, opening,

transport and monitoring.

Mechanical Excavation. Excavate contaminated soil Yes Viable alternative for removal of contaminated sol ids.
by means of conventional construction equipment

such as backhoes, hydraulic excavators, front-end

loaders, bulldozers, or hand tools. Larger

equipment such as dragline or clamshell

excavators may be utilized for deep excavation.
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General Response
Action

Remedial Technology and Process Option

Retained
for
Further

Analysis

Screening Comments

REMOVAL
(cont'd)

TREATMENT

Sediment Excavation. Removal of sediments by various Yes
methods, such as conventional excavating equipment,

or hydraulic or pneumatic dredging equipment.

Structure Demolitjon. Demolish onsite structures Yes
using conventional construction equipment.

DEWATERING .

PRE

Decrease in water content of solid or semi-solid weste No
by use of various physical processes, such as gravity
thickening, centrifuges, belt filter presses, etc., or
the use of drying beds to remove excess water.

LIMINARY PROCESSING
Pretratment of solid wastes by various methods, such No
as crushing and grinding, separation of metal by

magnetic processes, separation by screening, etc,

PHYSICAL TREATMENT

Solvent {eaching.

Critical Fluid Extraction.

the solvent.

Removal of contaminants soluble in No
the leaching solvent by flushing with the solvent.
The solvent must be treated or disposed.

Extraction of organics No
from solid wastes by forcing a solvent

(generally C0,) at its critical point through

the waste. Ofganic components are transferred to
Contaminants are released from the

solvent when it is returned to standard conditions.

Water Leaching.
from soil by flushing with water.

SOL

Removal of water-soluble contaminants No
The water must be
treated or disposed.

IDIFICATION, FIXATION, AND STABILIZATION
Increase in solids content of waste by addition of No

sorbents, decrease in fluidity of mass by addition
of lime or cement, or coating of individual particles
or the entire mass in a protective jacket.

Viable alternative for removal of contaminated sediments.

Elimination of existing onsite structures is necessary
to facilitate any remedial actions.

Considered to be a pretreatment step that would be analyzed

in conjunction with other technologies.

Considered as a pretreatment alternative, does not remediate
solids contamination. Likely to be a necessary step in various
other treatment processes.

Process would generate large volume of contaminated solvent

to be treated.

Technology is still in the experimental gtages.

Organic contaminants are not readily soluble in water.

Considered to be a pretreatment step that would be analyzed
in conjunction with other technologies.
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General Response
Action

Retained

for

Further

Remedial Technology and Process Option

TREATMENT
(cont'd)

Analysis

Screening Comments

CHEMICAL TREATMENT

Neutralization. Neutralization of solid wastes by the
spplication of acids or bases.

Oxidation. Chemical oxidation of contaminants by
application of oxidizing agents. Generally used to
treat organic compounds.

ion. Chemical reduction of contaminants by
application of reducing agents. Generally used to
treat hexavalent chromium and other metals.

i fi . Chemical modification
of contaminants rendering them inert. Treatments
include hydrolysis, photolysis, catalysis, and others.

BIOLOGICAL TREATMENT

New Biotechnologies. Use of a controlied resctor
utilizing modified micro-organisms selected for their

ability to degrade and metabolize specific organic
compounds. New biotechnologies include cultured
micro-organisms, genetic engineered micro-organisms,
and enzyme systems.

Land Treatment, Utilization of the natural biological
processes of soils and vegetation for stabilization
and destruction of organic wastes. Processes include
land farming and spray irrigation.

Aerobic Biological Treatment - Composting. Aerobic,
thermophilic decomposition of organic solids by
micro-organisms. Organic solids are placed in a pile
or a reactor vesse! and aerated by mechanical turning
or by aeration headers buried in the solids.

THERMAL TREATMENT

Incineration. For a rotary kiln system, waste is
injected into a horizontal, rotating, refractory-
lined steel cylinder where it is incinerated at
temperatures up to 2,000° F. Combustion gases are
passed through an afterburner and scrubbed before
release. Both conventional, permanent systems and
mobile systems are available.

No

No

No

No

No

No

No

Yes

Multi-contaminant wastes are inappropriate for neutralization
due to potential for side reactions. pH extremes are not a
concern.

Oxidation is difficult to implement in a multi-contaminant
situation due to the potential for side reactions,
possibly explosive.

Reduction is difficult to implement in a multi-contaminant
situation due to the potential for side reactions.

The large mumber of contaminants present would meke
implementation of these technologies difficult due to differing
reactivities and chemical specificity of reagents.

Can not treat coarse or fine fractions of soil mass;
primarily for use on clean sands. Currently in
developmental stage.

Difficult to obtain administrative approval due to potential
for groundwater contamination, large area requirements, and
public concern over introduction of NPL site wastes into
uncontaminated areas.

Large volume of organic solids are not present. Most of the
contaminated solids consist of soils containing VOC's,
BNA's and heavy metals.

Viable alternative for treatment of all types of wastes
present on site.
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General Response
Action

Retained

for

Further

Remedial Technology and Process Option

Analysig

Screening Comments

TREATMENT
(cont'd)

Codigposal Processes. Use of waste mixed with other
combustible material as a supplemental fuel source
for an existing industry. Includes the use of power
generation boilers, cement kilns, lime kilns, and
municipal sludge or refuse incinerators.

Pyrolysis. Thermal liberation of volatile organic
compounds in the absence of oxygen. Volatile gases
released are burned in an afterburner. Applicable
processes are conventional pyrolytic reactor and
rotary hearth pyrolyzer.

IN-SITU TREATMENT

— - = +— — — — — — —

Neutralization. Application or injection of
substances into the contaminated site to neutralize
the poliutants present. Neutralizing agents are
waste specific.

Oxidatien. Dogradaticn of oxidizable campounds
by the addition of oxidizing agents or by the
natural action of the soil.

Reduction. Degradation of reducible compounds by
the addition of reducing agents or by the natural
action of the soil.

Bioreclamatjon. Includes surface, subsurface, and
bacterial augmentation systems. Degradation of
hazardous chemicals by enhancing the biodegradation
activity of native soil micro-organisms. Methods
include manipulating oxygen, nutrient, and moisture
content of the soil. Augmentation involves the
addition of commercially available microbial

cul tures.

Immobiljzation. Immobilization of waste constituents
within the soil mass by natural soil processes or the
addition of immobilizing agents. Three major types of
immobilization are sorption, ion exchange, and
attentuation,

Polymerization. Conversion of organic waste
constituents to less mobile polymers by the addition
of a catalyst and an activator.

Yes

No

No

No

No

No

No

No

Visble alternative for highly combustible liquids (i.e., drummed
waste). Not applicable to high ash content solids such as soil.

Most of the specific technologies are more applicable to trash,
sludges, or liquids.

Multi-contaminant waste would be difficult to neutralize.
Technique is not fully developed for use on contaminated
s0il or buried material.

Oxidizing agents may cause violent reactions when applied
to multi-contaminant systems, and may mobilize metals.

Difficult to assess the toxicity and potential mobility of
reduction products, particularly in a complex, multi-
contaminant system.

Low permeability of subsurface strata limits ability

to control oxygen, nutrient, and moisture content. Surface
bioreclamation alone does not satisfy NCP goals (subsurface
waste could Leach to grounduater).

Technology is not fully developed and the long-term stability
of immobilizing agent/waste constituent complexes is not known.

Technology is still experimental.

r ] I D . f
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General Response
Action

Retained
for
Further

Remedial Technology and Process Option Analysis

TREATMENT

DISPOSAL

Screening Comments

Photolysis. Degradation of photo-degradable orgenic No
constituents utilizing incident solar radiation. Soil
generally requires mixing to increase solar exposure.

Vitrification. Melting and solidification of the Yes
contaminated soil into a glass-like material by

passing an electrical current through the soil.

Gases omitted during the process are collected and

treated.

Soil Vapor Extraction. Application of a vacuum to No
wells or perforated pipe installed in the vadose zone.

This creates an air flow through the soil which will
strip VOC*s.

PRODUCT REUSE

Sale and reuse of any wastes or waste derived No
products.

ONSITE DISPOSAL

RCRA Landfill. Permanent storage facility on Yes
gite, double Lined with clay and a synthetic mesbrane

liner and containing a leachate col lection/detection
system.

Vault. Disposal of contaminated solids in a concrete No
vault on site.

Unlined Landfill. Replacement of treated solids into Yes
the excavation from which they were taken, covered by
a multi-layer cap.

OFFSITE DISPOSAL

RCRA Landfill. Transport excavated soil or sediment Yes
to a RCRA approved landfill. May require dewatering
or solidification prior to transport.

Only uppermost portion of the soil could be treated by this
method. Photolysis may produce other hazardous compounds.

Viable alternative for in-situ treatment. Contaminants
not destroyed are permanently immobilized in vitrified
mass.

Most effective on loose, sandy soils, which are dissimilar

to those onsite. Applicable only to VOC's, which are not the
major concern onsite; addresses no other contaminants. High
groundwater level, lLow soil permeabilities and low VOC
concentrations, would greatly hinder effectiveness of

this method.

No economical products are foreseen. No defined market for
hazardous waste derived materisls from NPL site.
Viable alternative for onsite disposal.

Acidic soil and contaminants would deteriorate concrete.

Viable alternative for materials treated on site.

Viable alternative for solid wastes; however, this does not
satisfy the goals of SARA.
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General Response
Action

Screening Comments

DISPOSAL (Cont'd)

OTHER MANAGEMENT
OPTIONS

health risk. The affected home could be moved to
a new site within the owner's property. Location
to be determined later.

Difficult to obtain administrative approval due to potential
for groundwater contamination, large area requirements,
and public concern over the introduction of NPL sites wastes

Retained
for
Further
Remedial Technology and Process Option Analysis
LAND APPLICATION
Incorporation of Low-level solid hazardous No
wastes into the upper soil horizon where hazardous
constituents are degraded by the natural action of
the soil. into uncontaminated areas.
RELOCATION OF RESIDENTS
Relocation of residents that are at a significant Yes

Viable alternative for residents directly exposed to site
related contamination east of the site.

L— — — +— — — +— — +— t+— — — — o
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TABLE 3-7
IDENTIFICATION OF APPLICABLE SURFACE WATER
TECHNOLOGIES AND PROCESS OPTIONS
SUMMIT NATIONAL FEASIBILITY STWDY

Retained
for
General Response ’ Further
Action Remedial Technology gnd Process Option Analysis Screening Comments
NO ACTION NONE
Leave site as is. Yes The NCP requires No Action to be carried through to detailed

analysis of alternatives. Health and envirormental hazards meke
this a non-viable option.

ACCESS RESTRICTIONS USE LIMITATIONS
Deed Restrictiong. All deeds for property within Yes Reduces exposure to contaminated surface water.
potentially contaminated areas would inctude
restrictions on use of property.

Site Fencing. Fencing around the site and drainage Yes Viable alternative for reducing hmen and animal exposure to
ditches would be completed. All fencing would be contaminated surface water.

maintained as necessary.

Runoff Monitoring. Collect and analyze storm water Yes Viable alternative; however, not protective.
and sediment runoff to detect changes in runoff .

quality.
CONTAINMENT SURFACE CONTROLS

Grading. Reshaping of the surface soil to eliminate Yes Viable alternative, when used in conjunction with capping.
ponds, and manage surface water infiltration and
runoff while controlling erosion.

Soil Stabilization. Chemical binders and tacks are No Does not address impounded surface water.
sprayed on bare soils or mulches to coat, penetrate

and bind together the particles, thus reducing

erosion and soil water loss and enhancing plant growth.

Revegetation. Establish vegetative cover which Yes Viable alternative, particularly following the implementation
will reduce erosion and contribute to the of other remedial technologies such as capping or grading.
development of a naturally fertile and stable Reduces runoff contact with contaminated surface soils.

surface environment. Vegetation may be grasses,
shrubs, legumes, or trees.
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General Response
Action

Remedial Technology and Process Option

Retained
for
Further

Analysis

Screening Comments

CONTAINMENT (cont'd)

Diversion and Collection Systems. Dikes, berms,

ditches and trenches can be constructed along the
perimeter of disturbed area to intercept storm
runoff and divert the flow to natural or men-mede
drainageways, outlets, or sediment traps.

Soil Cover. Cover site with soil and establish
vegetative cover.

CAPPING

COLLECTION

TREATMENT

Process options are described in Table 3-5, Soil/
Sediment/Subsurface Waste Technologies and
Process Options.

BULK LIQUID REMOVAL

Removal of bulk liquids located in ponds, lagoons,
pits, tanks or drums by means of various physical

methods, such as pumps, industrial vacuum, gravity
siphon, dredges and bailing.

PHYSICAL TREATMENT

Activat tion.
containing up to 1X organics through a bed of
activated carbon. Carbon adsorbs most organics
and some metals.

Air ag) Str . Removal of volatile

Passage of waste water

Yes

Yés

Yes

Yes

Yes

Yes

contaminants from a liquid by percolating air or other

gas through the liquid.

The volatile components are

transferred from the liquid to the gas which is either

treated or released to the atmosphere.

Stcam Stripping. Removal of volatile contaminants
from water by fractional distillation.
water enters the top of the distillation column and
flows dowrward as steam rises through the column.
Volatile components are transferred from the water
to the steam which is either treated or released to
the atmosphere.

Contaminated

Yes

Viable alternative. Reduces volume of water flowing onto site.

Viable alternative. Reduces potential for erosion of contami-
nated soils which increases surface water contamination.

Reduces or eliminates contamination of runon/runoff.
See Table 3-5 for additional screening comments.

Water in onsite ponds must be removed by some method prior
to treatment or disposal.

Visble alternative for water treatment. Will require
pretreatment to remove solids from the water.

Viable alternative for removal of VOC's. Other treatments
would be necessary for removal of BNA and inorganic parameters.
May require laboratory or bench-scale investigation to tailor
process to the specific situation.

Viable alternative for removal of VOC's. Other treatments
would be necessary for removal of BNA and inorganic parameters.
May require laboratory or bench-scale investigation to tailor
process to the specific situation.

 — - — — — — — — — — — — e
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General Response
Action

Retained
for
Further
Remedial Technology and Process Option Analysis

TREATMENT (cont'd)

Screening Comments

Critical Fluid Extraction. Extraction of organics No

from liquid wastes by forcing a solvent

(generally C0.) at its critical point through

the waste. oggmic components are transferred to
the solvent. Contaminants are released from the
solvent when it is returned to standard conditions.

Coagulation and Flocculation. Addition of chemical Yes
agents to waste water which cause suspended

perticulates to aggregate. Improves efficiency of
filtration, sedimentation, and flotation processes.

Elotatfon. Separation of suspended solids and free Yes
and emulsified oil and grease from water by floating

them to the surface with gas bubbles and skimming off

the froth.

Cartri Fil . Filtration of liquid through No
replaceable filter cartridges.

Liquid-Liquid Extraction. Extraction of organics No
from an aqueous solution by forcing an immiscible

organic solvent through the aqueous solution.

Organics are transferred to the solvent.

Distillation. Concentration of volatile components of No
a liquid mixture by boiling and collecting and
condensing the vapor.

Evaporation. Concentration of contaminants in water No
by evaporating off pure water.

Freeze Crystallization. Removal of dissolved solids No
from a liquid by freezing and physically separating
crystals from the solution. A concentrated

contaminant solution is produced.

Granular Media Filtration. Filtration of liquid Yes
through a bed of granular material.

Molecular Sieves. Passage of waste water over No
synthetical ly produced anhydrous metal-alumino-

silicates which adsorb contaminant molecules.

Uniform and controllabte pore-size of the

adsorbant allows high selectivity of molecules

adsorbed.

Still in experimental stage.

Viable alternative for treating water with a high concentration
of suspended material.

Viable alternative for removing high concentrations of
suspended material from water.

Volume of water ( 11,000 gals./day) is too great.

Complete removal of organics cannot be achieved and extraction
solvents are retained in water.

Not applicable to complex or variable waste streams.

Volatile contaminents tend to be evaporated with pure water.
Concentrated stream requires further treatment.

Process is still experimentat.

Viable alternative for removing suspended solids from waste
water.

Molecular sieves are highly selective for molecule size.
The surface water contains a wide range of contaminants of
various molecular sizes, and thus is not suitale for this
treatment.
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General Response
Action

Retained
for
Further
Remedial Technology and Process Option Analysis

Screening Comments

TREATMENT (cont'd)

— — — t—

Membrane Processes. Seperation of components of a No
mixture or solution by employing some driving force

across a barrier membrane which will preferentially

pass certain components. These processes produce two
streams; one concentrated and one dilute. Specific
processes include electrodialysis, reverse osmosis,
dialysis, and ultra filtration.

CHEMICAL TREATMENT

Precipitation. Precipitation of metals as sulfides, Yes
carbonates, phosphates, and hydroxides by the addition
of the appropriate precipitant, such as lime.

Neutralization. Application of substances into the No
contaminated water to neutralize the pollutants
present. Neutralizing agents are waste specific.

Oxidation. Degradation of oxidizable compounds by the No
addition of oxidizing agents.

Reduction. Degradation of reducible compounds by No
the addition of reducing agents.

BIOLOGICAL TREATMENT

Aerobic Processes. Waste stream placed in a Yes
control led environment such as & compost pile with

the addition of air to aid microbial degradation
of organics.

Anaerobic Processes. Waste stream placed in a Yes
controlled and enclosed enwironment such as a

digester, to allow microbial degradation in the

absence of oxygen.

Membrane processes are contaminant specific and would not be
well suited for a multi-contaminant situation.

Visble method for removal of metals detected in surface water.
Necessary as pre-treatment before carbon adsorption to prevent
fouling of activated carbon.

Multi-contaminent wastes are inappropriate for neutralization
due to potential for side reactions. pH is not a concern.

Oxidation is difficult to implement in a multi-
contaminant situation due to the potential for side
reactions, some possibly explosive.

Reduction is difficult to implement in a multi-contaminant
situation due to the potential for side reactions.

May be applicable for some base neutrals; however, low
concentrations may be difficult to treat. Metals
would accumulate in waste sludge.

Viable alternative for treating contaminated water.

— — — — — — +— B t— ©“«— — r—
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General Response
Action

Screening Comments

TREATMENT (cont'd)

Retained
for
Further
Remedial Jechnology and Process Option Analysis
Facultative and Fermentation Processes.
Facultative Ponds. Waste water flows through No

earthen ponds containing a suspended culture. The
ponds are not artificially serated so that an aerobic
zone forms at the top and an anaerobic zone at the
bottom. Between these zones is the facultative zone.

Fermentation. Organic wWaste acts as an electron
acceptor for energy-yielding, biologically
mediated redox reactions.

New Biotechnologies.

Use of cultured or genetically modified micro-
organisms selected for their ability to degrade and
metabolize specific organic compounds. New
biotechnologies include cultured micro-organisms,
genetic engineered micro-organisms, and enzyme
systems.

THERMAL TREATMENT

DISPOSAL

Incineration Technologies. Thermal destruction by

use of a rotary kiln, multiple hearth, plasma arc,
ftuidized bed, molten salt, infrared or electric arc.

PRODUCT REUSE

Sale and reuse of any wastes or waste derived
products.

STORAGE
Surface lmpourdments. Storage of liquid or sludge

wastes in earthen impoundments.
temporary action.

Generally a

Storage in Containers. Storage of liquid waste in
tanks, drums, or other containers. Generally

a temporary action.

No

Yes

No

No

No

No

Temperature is difficult to control due to regional climate.

Difficult to maintain the pure culture required due to the
multi-contaminant nature of the waste.

Viable for removal of organics.
to remove solids and metals.

Would require pretreatment

Not applicable to destruction of low level organic
contaminants in water. Majority of energy would be

expended in vaporizing water.

No economical products are foreseen. No defined market for
hazardous weste derived materials from NPL site.

Not a permanent disposal alternative;

Not a permanent disposal alternative; does not meet goals of NCP.

does not meet goals of NCP.
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Retained

for
General Response Further
Action Remedial Technology and Process Option Analysis

Screening Comments

DISPOSAL (cont'd)

WASTE WATER DISCHARGE

Discharge to Public Owned Treatment Works. Discharge
of low-level aqueous waste to POTWs for treatment.

isc [*] Injection . Disposal of
hazsrdous fluids to the deep subsurface (below
the lowermost formation containing sn underground
source of drinking water) by means of deep (Class I)
injection wells.

Discharge to Shallow Wells. Disposal of non-
hazardous fluids to the subsurface by means of
shallow (Class V) injection wells.

Discharge to Surface Water. Disposal of aqueous
waste containing very low levels of contaminants
to streams.

Discharge to RCRA Facility. ODischarge to RCRA
licensed facitity for treatment and disposal.

LAND APPLICATION

OTHER MANAGEMENT
OPTIONS

— — — —

Incorporation of low-level liquid hazardous
wastes into the upper soil horizon where hazardous
constituents are degraded by the natural action of
the soil.

RELOCATION OF RESIDENTS

Relocation of residents that are at a significant
health risk. The affected houses could be moved

to & new site within the owner's property. Location
to be determined later.

— — — — — — — — — — +— — +—

Yes

Yes

No

Yes

Yes

Yes

Viable alternative. Contact with POTW's indicate it will
be difficult to obtain authorization from local authorities
due to public concern regarding the NPL site wastes.

Viable alternative.

Underground Injection Control Program will not permit discharge
of treated hazardous materials to shallow groundwater.

Viable alternative for treated water. Requires compliance with
NPDES standards.

Viable alternative.

Difficult to obtain administrative approval due to
potential for groundwater contamination, large land area
needed, and public concern over the introduction of NPL
site wastes into uncontaminated areas.

Viable alternative for residents directly adjacent to
the site. Onsite porxds discharge surface water to the east.
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TABLE 3-8
IDENTIFICATION OF APPLICABLE GROUNDWATER AND ASSOCIATED FREE PRODUCT TECHNOLOGIES AND PROCESS OPTIONS
TECHNOLOGIES AND PROCESS OPTIONS
SUMMIT NATIONAL FEASIBILITY STUDY

Retained
for
General Response Further
Action Remedial Technology and Process Option Analysis Screening Comments
NO ACTION NONE
Leave site as is. Yes The NCP requires No Action to be carried through to detailed
analysis of alternatives. Health and envirormental hazards make
this a non-viable option.
ACCESS RESTRICTIONS USE LIMITATIONS
Peed Restrictions. All deeds for property within Yes Viable alternative for reducing exposure to
potentially contaminated areas would include contaminated groundwater.
restrictions on groundwater.
ring. Monitor groundwater from Yes viable alternative. All potentially affected aquifers
existing wells to detect changes in groundwater ) should be moni tored.
chemistry that may indicate movement of contaminents.
CONTAINMENT CAPPING
Process options are described in Table 3-5, Soil/ Yes See Table 3-5 for screening comments.
Sediment/Subsurface Waste Technologies and Process
Options.
VERTICAL BARRIERS
Soil-Bentonite Slurry Wall. Trench is excavated Yes Viable alternative for minimizing lateral migration of
around site and backfilled with soil-bentonite mix. contaminated groundwater.
Cement-Bentonite Slurry Wall. Trench is excavated No Sufficiently low permeability cannot be achieved. Acidic soil
around site and backfilled with cement-bentonite mix. could deteriorate cement.
Vibrating Beam Wall. H-piles equipped with injection No Difficult to ensure integrity of wall, Leakage through
pipes are driven into the ground and removed. Grout wall common. H-piles could be deflected by rubble in the
is injected as the pile is removed. A continuous mine spoil.

wall of grout is produced by successive driving and
removal of piles.

Grout Curtain. Grout is injected into ground from No Difficult to ensure integrity of wall, leakage through

rows of wells to produce a continuous wall of grout. wall common.

Sheet Pile Wall. Steel sheet piles are driven into No Joints tend to leak. Acidic, saline groundwater would cause
the ground with a vibratory hammer and connected at corrosion. Sheet piles could be deflected by rubble in the

the ends to provide a continuous vertical wall. mine spoil.
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TABLE 3-8 (Page 2 of 8)

Retained
for
General Response Further
Action Remedial Technol and Process Option Analysis Screening Comments

CONTAINMENT (cont'd) pPermeability Reducing Agents. Injection aof chemical No Undeveloped technology. Currently only at the theoretical
agent into soil to reduce soil matrix permesbility. stage of development.
Ground Freezing. Coolant circulated through No Should be considered as a temporary solution due to high
refrigeration pipes placed in adjacent boreholes energy requirement for sustained use. Does not meet
freezes the soil forming a vertical wall. long-term goals of the NCP.

HORIZONTAL BARRIERS

Use of block displacement or injection grouting to No Use of block displacement and injection grouting is
reduce dowward migration of contaminants into experimental and unproven for producing horizontal
saturated zone. barriers.

COLLECTION EXTRACTION
Wells. Remove contaminated groundwater by means Yes Visble alternative for more permeable regions of the water table
of wells, such as wellpoints, suction wetls, and aquifer. Pumping of other contaminated aquifers is
injection well systems. Well skimmers would also impractical due to very low permeability.
be employed for collection of free product.
prains. Collect and remove contaminated ground- Yes Viable alternative for removal of contaminated groundwater
water by means of french drains, tile drains, or from Low permeability strata.
dual media drains.
Radial Collection Wells. Removal of groundwater Yes Viable alternative for collection of groundwater from
by means of well screens driven horizontally unconsol idated material.
from caissons.

ENHANCED REMOVAL

Solution Mining. Elutriation of waste constituents No Difficult to inject and recover solution from soils with tow
from contaminated soil for recovery and treatment. permeabi lity.
Flushing solutions include water, acidic and basic :
aqueous solutions, solvents and surfactents.
Thermal Enhanced 0il Recovery. Injection of hot No Use in unconfined aquifers or geologic units has not been
water, air, or steam to reduce the viscosity of demonstrated. Increased mobility of oil may increase
heavy oils, increasing the mobility of the production extent of contamination.

wells. Technology developed as an oil field
production technique.

—
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TABLE 3-8 (Page 3 of 8)

General Response
Action

Retained
for
Further
Remedial Technology and Process Option Analysis

COLLECTION (cont'd)

TREATMENT

Screening Comments

Chemical Enhanced Oil Recovery. Injection of chemical No
solutions into an oil reservoir in order to decrease

the mobility ratio between the oil and the displacing
fluid. This allows more effective displacement of

the oil.

PHYSICAL TREATMENT

Qil-Water Separation. Separation of oil from water Yes
by means of gravity settling, filtration, carbon
adsorption, or coalescing methods. Emulsions

generally must be broken down by chemical or thermal
treatment. )

Activated Carbon Adsorption. Passage of waste water  Yes
containing up to 1X organics through a bed of

activated carbon. Carbon adsorbs most organics

and some metals.

Air (or Gas) Stripping. Removal of volatile Yes
contaminants from a liquid by percolating air or other

gas through the liquid. The volatile components are
transferred from the liquid to the gas which is either
treated or released to the atmosphere.

Steam Stripping. Removal of volatile contaminants Yes
from water by fractional distillation. Contaminated

water enters the top of the distillation colum and

flows dowrward as steam rises through the column.

Volatile components are transferred from the water

to the steam which is either treated or released to

the atmosphere.

Critical Fluid Extraction. Extraction of organics No

from liquid or solid wastes by forcing a solvent
(generally CO,) at its critical point through

the waste. Ofganic components are transferred to
the solvent. Contaminants are released from the
solvent when it is returned to standard conditions.

Use in unconfined aquifers or geologic units has not been
demonstrated. Increased mobility of oil may increase
extent of contamination.

Viable alternative for treating “free product" associated
with shallow groundwater.

Viable alternative for water treatment. Will require
pretreatment to remove solids from the water.

Viable alternative for removal of VOC's. Other treatments
would be necessary for removal of BNA and inorganic parameters.
May require laboratory or bench-scale investigation to tailor
process to the specific situation.

Viable alternative for removal of VOC's. Other treatments
would be necessary for removal of BNA and inorganic parameters.
May require laboratory or bench-scale investigation to tailor
process to the specific situation.

Still in experimental stage.
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TABLE 3-8 (Page 4 of 8)

Retained
for
General Response Further
Action Remedial Technol and Process Option Analysis Screening Comments
TREATMENT (cont'd) Coagulation and Flocculation. Addition of chemical Yes Viable alternative for treating water with a high concentration
. agents to waste water which cause suspended of suspended material.
particulates to aggregate. Improves efficiency of
filtration, sedimentation, and flotation processes.
Flotation. Separation of suspended solids and free Yes Viable alternative for removing high concentrations of
and emulsified oil and grease from water by floating suspended material from water.
them to the surface with gas bubbles and skimming off
the froth.
cartridge Filtration. Filtration of liquid through No Volume of water (approximetely 11,000 gals./day) is too large.
replaceable filter cartridges.
iquid-Liguid Extraction. Extraction of organics No Complete removal of organics cannot be achieved and extraction
from an aqueous solution by forcing an immiscible solvents are retained in water.
organic solvent through the aqueous solution.
Organics are transferred to the solvent.
Distillation. Concentration of volatile components of No Not applicable to complex or variable waste streams.
a liquid mixture by boiling and collecting and
condensing the vapor.
Evaporation. Concentration of contaminants in water No Volatile contaminants tend to be evaporated with pure water.
by evaporating off pure water. . Concentrated stream requires further treatment.
Freeze Crystallization. Removal of dissolved solids No Process is still experimental.

from a liquid by freezing and physically separating
crystals from the sotlution. A concentrated
contaminant solution is produced.

Granular Media Filtration. Filtration of liquid Yes Viable alternative for removing suspended solids from waste
through a bed of granular material. water.

Molecular Sieves. Passage of waste water over No Molecular sieves are highly selective for molecule size.
synthetically produced anhydrous metal-alumino- The groundwater contains a wide range of contaminants of
silicates which adsorb contaminant molecules. : various molecular sizes, and thus is not suitable for this
Uniform and controllable pore-size of the treatment.

adsorbant allows high selectivity of molecules

adsorbed.

—
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TABLE 3-8 (Page 5 of 8)

Retained
for
General Response Further
Action Remedial Technology and Process Option Analysis Screening Comments
TREATMENT (cont'd) Membrane Processes. Separation of components of a No Membrane processes are contaminant specific and would not be
mixture or solution by employing some driving force well suited for a multi-contaminant situation.

across a barrier membrane which will preferentially
pass certain components. These processes produce two
streams; one concentrated and one dilute. Specific
processes include electrodialysis, reverse osmosis,
dialysis, and ultra filtration.

CHEMICAL TREATMENT

Precipitation. Precipitation of metals as sulfides, Yes Viable method for removal of metals detected in groundwater.

carbonates, phosphates, and hydroxides by the addition Necessary ss pre-treatment before carbon adsorption to

of the appropirate precipitant, such as lime. prevent fouling of activated carbon.

Neutralizetion. Application of substances into the No Multi-contaminant wastes are inappropriate for neutralization

contaminated water to neutralize the poliutants due to potential for side reactions. pH extremes are not

present. Neutralizing agents are waste specific. a concern.

Oxidation. Degradation of oxidizable compounds by the No Oxidation is difficult to implement in a multi-contaminent

addition of oxidizing agents. situation due to the potential for side reactions, some
possibly explosive.

Reduction. Degradation of reducible compounds by No Reduction is difficult to implement in a multi-contaminant

the addition of reducing agents. situation due to the potential for side reactions.

BIOLOGICAL TREATMENT

Aerobic Processes. Waste stream placed in a Yes May be applicable for some base neutrals; however, low
control led environment such as a compost pile with concentrations may be difficult to treat. Metals
the addition of air to aid microbial degradation would accumulate in waste sludge.

of organics.




TABLE 3-8 (Page 6 of 8)

General Response
Action

Remedial T L and Process Option

Retained
for
Further
Analysis

Screening Comments

TREATMENT (cont'd)

Anaercbic Processes. Waste stream placed in a
controlled and enclosed environment such as a
digester, to allow microbial degradation in the
absence of oxygen.

Facultative and Fermentation Processes.
Facultative Ponds. Waste water flows through

Yes

No

earthen ponds containing a suspended culture. The
ponds are not artificially aerated so that an aercbic
zZone forms at the top and an anaerobic zone at the
bottom. Between these zones is the facultative zone.

Fermentation. Organic waste acts as an electron
acceptor for energy-yielding, biologically
mediated redox reactions.

New Biotechnologies

Use of cultured or genetically modified micro-

No

Yes

organisms selected for their ability to degrade and

metabol ize specific organic compounds. New
biotechnologies include cultured micro-organisms,
genetic engineered micro-organisms, and enzyme
systems.

THERMAL TREATMENT

inciner Jechnologies. Thermal destruction by No
use of a rotary kiln, multiple hearth, plasma arc,

fluidized bed, molten salt, infrared or electric

IN-SITU TREATMENT

Bioreclamation.

arc.

Aquifer Bioreclamation. Degradation of hazardous No
chemicals by enhancing the biodegradation activity of

soil micro-organisms. Methods include
manipulating oxygen and nutrient content
of the soil, and addition of microbial cultures.

— — — +— — — — — — —

Viable alternative for treating contaminated water.

Temperature is difficult to control due to regional climate.

Difficult to maintain the pure culture required due to the
multi-contaminant nature of the waste.

Viable for removal of organics. Would require pretreatment
to remove solids and metals. :

Not applicable to destruction of Low level organic
contaminants in water. Majority of energy would be
expended in vaporizing weter.

Injection of oxygenated water and nutrients would
increase head, thereby increasing potential for downward
migration of contaminated groundwater.
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General Response
Action

Retained

Further
Analysis

Remedial Technology and Process Option

TREATMENT (cont'd)

DISPOSAL

for

Screening Commentsg

Immobilization. Immobilization of waste constituents
within the soil mass by natural soil processes or the
addition of immobilizing agents. Three major types of
immobi lization are sorption, ion exchange, and
attentuation.

Neutralization. Application or injection of
substances into the contaminated site to neutralize
the poliutants present. Neutralizing agents are
waste specific.

Oxidation. Degradation of oxidizable compounds
by the addition of oxidizing agents or by the
natural action of the soil.

Reduction. Degradation of reducible compounds by
the addition of reducing agents or by the natural
action of the soil.

Precipitation. Preéipitation of metals as sulfides,
carbonates, phosphates, and hydroxides by the addition
of the sppropriate salt.

Polymerization. Conversion of organic waste
constituents to less mobile polymers by the addition
of a catalyst and an activator.

Photolysis. Degradation of photo-degradable organic
constituents utilizing incident solar radiation.

Permeable Treatment Beds. Treatment of shallow
groundwater as it flows through an intercepting
trench filled with an appropriate treatment material.

WASTE WATER DISCHARGE

Discharge to Public Owned Treatment Works. Discharge
of low-level aqueous waste to POTWs for treatment.

No

No

No

No

No

No

Yes

Technology is not fully developed and the long-term stability
of immobilizing agent/waste constituent complexes is not known.

Multi-contaminant waste would be difficult to neutralize.
Technique is not fully developed for use on contaminated
soil or buried material.

Oxidizing agents may cause violent reactions when applied
to multi-contaminent systems, and may mobilize metals.

Difficult to assess the toxicity and potential mobility of
reduction products, particularly in a complex, multi-
contaminant system.

Salts added to precipitate metals may increase site
contamination. Sulfide precipitation may produce
hydrogen sulfide gas.

Technology is still experimentel.

Many site contaminants are not photo-degradable.

Technology is still in the conceptual stage of development.

Viable alternative. May be difficult to obtain authorization
from local authorities due to public concern regarding NPL
site wastes.
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General Response
Action

Screening Comments

DISPOSAL (cont'd)

OTHER MANAGEMENT
OPTIONS

Retained
for
further
Remedial Technology and Process Option Analysis
Discharge to Deep Injection Wells. Disposal of Yes Viable alternative.

hazardous fluids to the deep subsurface (below

the lowermost formation containing an underground
source of drinking water) by means of deep (Class I)
injection wells.

Discharge to Shallow Wells. Disposal of non- No
hazardous fluids to the subsurface by means of

shallow (Class V) injection wells.

Discharge to Surface Water. Disposal of aqueous Yes
waste containing very low levels of contaminants
to streams.

Discharge to RCRA Facility. Discharge extracted Yes
groundwater to RCRA licensed facility for treatment

and disposal.

PRODUCT REUSE
Sale and reuse of any wastes or waste derived No
products.

LAND APPLICATION
Incorporation of low-level solid hazardous wastes No
into the upper soil horizon where hazardous
constituents are degraded by the natural action
of the soil.

ALTERNATIVE DRINKING WATER SOURCES
Development of an alternative drinking water source Yes
in areas where current supply is contaminated.

INDIVIDUAL HOME TREATMENT UNITS
Small-scale treatment of drinking water at Yes
individual homes.

RELOCATION OF RESIDENTS
Relocation of residents that are at a significant Yes
health risk. The affected home could be moved to
@ new site within the owner's property. Location
to be determined later.

g
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Viable alternative for treated water. Underground Injection
Control Program will not permit discharge of treated
hazardous materials to shallow groundwater.

Viable alternative for treated water. Requires compliance with
NPDES standards.

Viable alternative.

No economical products are foreseen, No defined market for
hazardous waste derived materials from NPL site.

Difficult to obtain administrative approval due to
potential for groundwater contamination, large area
requirements, and public concern over introduction of
NPL site wastes into uncontaminated areas.

Viable alternative if groundwater contamination affects
residential wells in future.

Viable alternative if groundwater contamination affects
residential wells in future.

Groundwater previously used as a drinking water source
at house east of source.




CHAPTER 4

SCREENING OF APPLICABLE REMEDIAL TECHNOLOGIES

4.1 INTRODUC

Applicable remedial technologies, carried forward from
Chapter 3, are screened in this chapter to evaluate
their use in potential remedial actions based on:

Effectiveness: Effectiveness is defined as the
ability of a technology to meet environmental and
public health standards specified by the State of
Ohio and USEPA. Also considered in evaluating
effectiveness are reliability (i.e., probability
of success or failure based on previous use of the
technology in similar situations, complexity and
frequency of operation and maintenance procedures)
and safety (i.e., the short term and long term
threat to nearby communities and the environment,
as well as workers). In the absence of standards
or guidance, performance specifications are
considered for evaluating alternative
technologies. Technologies that do not
effectively contribute to the protection of public
health, welfare, or the environment will not be
considered further. Technologies posing
significant adverse environmental effects and very
limited environmental benefits will also be
excluded.

Implementability: Technologies must be
implementable and maintainable according to

acceptable engineering practices. This includes
evaluation of the ability of each technology to
meet remedial action objectives in terms of
technical feasibility, availability of the
proposed technologies, time required for
installation, time before desired results are
obtained, and administrative requirements.

Costs: Costs are used in the technology screening
for comparative purposes to distinguish between
technologies exhibiting similar effectiveness and
implementability. When several technologies
addressing the same response action are determined
to be equally beneficial, the technology having
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the lower relative cost will be retained and the
costlier technologies eliminated from further
consideration. Costs are not used here to
discriminate among treatment and non-treatment
technologies. Costs presented in this section are
present worth costs, including contingencies.

4.2 QVERVIEW OF APPLICABLE REMEDIAL TECHNOLOGIES

Table 4-1 summarizes the applicable remedial
technologies for soil, sediment, subsurface waste,
surface water, and groundwater and associated free
product carried forward from Chapter 3. Auxiliary
processes that may be necessary for proper
implementation of a remedial action, such as storage
for groundwater treatment, are not included in this
table.

Some of these remedial technologies are used in more
than one of the operable units, as indicated in Table
4-1. To avoid a repetitive analysis, the technologies
applicable to more than one operable unit will be
discussed only once. Sediment and subsurface wastes
have been combined with soil as an operable unit
because remediation of contaminated.sediment,
contaminated soil, and subsurface waste should satisfy
the same remedial action goals.

Screening of applicable remedial technologies is used
to select those that are most appropriate to the Summit
National Site's remedial action goals and conditions.
Technologies are screened relative to other
technologies within the same general response action.
This screening process evaluates major effects and does
not rely wholly on quantification to be effective in
identifying and eliminating less feasible technologies.

Costs are incorporated in this step where effectiveness
and implementability criteria are not sufficient to
distinguish between technologies and where sufficient
detail is available to develop order-of-magnitude cost
estimates. These estimates are used to eliminate those
alternatives whose costs are significantly greater than
competing alternatives, yet do not provide
significantly greater environmental and public health
benefits. The important focus here is to have
comparative estimates for alternatives with equal
relative accuracy for this level of screening. Cost
estimates of technologies or process options will be
refined as the level of detail of the cost estimates
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TABLE 4-1
APPLICABLE REMEDIAL TECHNOLOGIES
SUMMIT NATIONAL FEASIBILITY STUDY

Soil/Sediment/ Surface Groundwater/

Applicable Remedial Technologies Subsurface Waste Water  Free Product

NO ACTION
ACCESS RESTRICTIONS

Deed Restrictions

Site Fencing

Runoff Monitoring
Groundwater Monitoring

CONTAINMENT

Surface Controls
Grading
Revegetation
Diversion and Collection Systems
Soil Cover

Capping
Single Layer
Multi-Layer

Vertical Barriers
Soil-Bentonite Slurry Wall

REMOVAL

Excavation/Demolition
Drum, Tank and Debris Removal
Mechanical Excavation
Sediment Excavation
Structure Demolition

COLLECTION

Extraction

Extraction Wells

Orains

Radial Collection Wells
Bulk Liquid Removal
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TABLE 4-1 (cont’d)
Page 2

Soil/Sediment/
Applicable Remedial Technologies Subsurface Waste

Surface Groundwater/
Water  Free Product

TREATMENT

Physical Treatment
O0il-Water Separation
Activated Carbon Adsorption
Air or Gas Stripping
Steam Stripping
Coagulation/Flocculation/

Sedimentation

Flotation
Granular Media Filtration

Chemical Treatment
Precipitation

Biological Treatment
Aerobic
Anaerobic
New Biotechnologies

Thermal Treatment
Rotary Kiln Incineration X
Co-Disposal X

In-Situ Treatment
Vitrification X

DISPOSAL

Onsite Disposal
RCRA Landfill X
Unlined Landfill X
Offsite Disposal
RCRA Landfill X

Wastewater Discharge
POTW
Deep Injection Wells
Discharge to Surface Water
RCRA Facility

OTHER MANAGEMENT OPTIONS
Alternative Drinking Water Sources

Individual Home Treatment Units
Resident Relocation X
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increases beyond the screening process.
Order-of-magnitude cost estimates have been prepared
for capital and annual operation and maintenance
costs. The total estimated cost for a technology or
process option includes the capital cost and the
present worth (30-year economic life, 10-percent
interest) of operation and maintenance costs with
contingencies.

Technologies and process options are described and
costs, where necessary, are presented under each
general response action of the operable units.

BS ACE W (8) UN

Soil, sediment, and subsurface waste general response
actions, applicable technologies, and process options
are presented in the previous chapter in Figure 3-1 and
presented on Table 3-6.

4.3.1 No Action

The NCP requires No Action to be carried through
detailed analysis of alternatives.

4.3.2 Access Regtrictions

The purpose of access restrictions is to prevent
exposure of receptors to contaminants by limiting
receptor access to contaminated soil, sediment, and
subsurface wastes. Three use restriction options are
applicable for this site to limit access: deed
restrictions, site fencing, and runoff monitoring.
Runoff monitoring is applicable only to contaminated
soils and sediments, not subsurface waste. Deed
restrictions may be used to prevent future construction
activity on site or in contaminated areas adjacent to
the site. Relocation and extension of the existing
site fencing could be used to prevent direct contact
with the on site contaminants at relatively low cost.
The fence would be relocated approximately 100 ft.
south and 150 ft. east of its current location along
the eastern and southern boundaries, respectively.

This would enclose identified contaminated areas within
the fence and could provide some additional area to the
east of the site for staging remedial action
operations. The anticipated cost of relocating and
extending the existing fence, including purchase of
approximately 4 acres, is $72,000, and about $2,000 is

4-5
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expected to be required to administer other access
restrictions, such as warning signs. All runoff is
discharged from the site at the southeast corner. Two
sample sets per quarter could be collected from this
location and a full HSL scan performed to monitor the
quality of water leaving the site. The present worth
cost for quarterly sampling and analysis of site runoff
is $150,000. These technologies will be retained for
assembly of alternatives.

4.3.3 containment

Applicable technologies for containment of contaminated
soil, sediment, and subsurface waste include use of
surface controls, and capping.

a. Surface Controls: Two surface control

technologies could be used together to stabilize
soil and sediment and to limit or eliminate direct
receptor contact with contaminated soil, sediment
and subsurface waste. Addition of a 2-foot soil
cover, and revegetation would reduce erosion and
limit migration of contaminated soil off site,
reduce the potential for surface water
contamination, and prevent direct contact with
contaminated surface soil, sediments, and
subsurface waste. So0il cover without revegetation
would not, however, reduce the leaching of soil
contaminants and subsurface wastes to the
groundwater. This constitutes a serious potential
hazard, as buried drums and tanks are a major
onsite contaminant source and groundwater from the
Upper Intermediate Unit (which is hydraulically
connected with the Water Table Aquifer) provides
drinking water for the region. On the basis of
this risk, soil cover will be eliminated from
further consideration. Revegetation can be used
effectively in conjunction with other technologies
such as capping, and will be retained for
alternative assembly. The estimated present worth
cost of revegetation, including annual maintenance
is $46,000, based on a 30 year life. The area to
be revegetated includes the extended site
boundary. Total area is approximately 15.5 acres.

b. Capping: The placement of a cap over the
contaminated areas of the site would provide more
reliable containment than that provided by the 2
ft. soil cover proposed in the surface controls
discussion and would also reduce surface
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infiltration, thereby reducing the amount of
contaminants leaching to the groundwater. Two
types of caps were retained after the initial
screening in Chapter 3: the single layer and
multilayer caps.

A single layer cap consisting of an impervious
layer of clay or soil admixture would be
susceptible to cracking and leakage due to natural
freeze/thaw cycles and desiccation (EPA Handbook,
Remedial Action at Waste Disposal Sites, October
1985, Section 3.1.3.2). Since reduction of
infiltration is an important function of the cap,
and since this process option cannot adequately
achieve this goal, the single layer cap will be
eliminated from further consideration.

A multi-layer cap satisfying the recommendations
of EPA in the RCRA Guidance Document was also
analyzed (RCRA Guidance Document, Surface
Impoundments, Liner Systems and Freeboard Control,
July 1982). The multilayer cap includes, from top
to bottom, 1 ft. of topsoil-like loam overlying 1
ft. of clean earth fill to retard root
penetration. This layer is underlain by a
synthetic drainage net constructed of High Density
Polyethylene (HDPE) which will convey infiltration
out of the vegetation support zone (upper 24
inches). Below the drainage net is a 40 mil HDPE
synthetic membrane underlain by a 2 ft. thick
compacted clay layer. A typical cross-section of
the cap is included as Figure 4-1.

Maintenance requirements for the cap would include
repair of erosion to the uppermost soil layers.
Differential settlement of the cap should not be a
problem as it will be constructed on native soil
and strip mine spoils that have been in place for
at least 15 years. The surface of the
contaminated materials and any materials used for
site grading would be compacted prior to cap
construction. If settlement does occur, the
effectiveness of the multi-layer cap would not be
compromised due to the flexibility of the HDPE
liner (13% elongation at yield, 700% elongation at
break - manufacturer specifications), and the
self-healing properties of the clay liner.
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For this FS, it has been estimated that:

- Every 10 years about 30% of the topsoil-like
loam must be replaced and regraded.

- Every 10 years the vegetative cover must be
replaced.

- Assuming proper maintenance is provided, the
life of the synthetic liner will exceed 30
years.

The cap is considered effective in limiting
migration of contaminated solids offsite, and
preventing direct contact with contaminated
solids, provided that regular maintenance is
performed. Seasonal lawn maintenance is
considered necessary to ensure erosion control,
and monitoring of groundwater and runoff would be
required to assess cap performance. Monitoring
technologies are addressed separately for
groundwater and surface water operable units.

The reliability of the cap in controlling
infiltration to the landfill is estimated to be
high, assuming proper construction and long-term
maintenance. It is not likely to be diminished by
cracks or breaks in the low permeability layers
caused by settlement of soils. Cost allowances
have been included for regular maintenance, and it
is likely that it will result in continued
effective performance of the cap throughout the
estimated 30-year useful life. The cost of the
multi-layer capping option is approximately
$3,700,000, including the present worth value of
operational and maintenance costs. This cost
includes grading and revegetation. The multilayer
option will be retained for alternative assembly.

4.3.4 Removal

Various options were considered for the removal of
contaminated solids and for the demolition of onsite
structures. The considered options included: removal
of buried drums, tanks, and other debris; partial
mechanical excavation of portions of the most highly
contaminated soil ("hot spot soil"); partial mechanical
excavation of contaminated soil over the entire site
(vadose zone only, maximum depth of 8 ft.); total
mechanical excavation of contaminated soil (to bedrock,
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maximum depth of 40 ft., includes removal of free
product associated with shallow groundwater) ;
excavation of contaminated sediment in the southern,
east and lower east ditch, first impoundment, and
onsite ponds; and demolition of onsite structures such
as the tipple and abandoned buildings.

Appendix A contains discussions on the rationale for
selecting the three separate soil units ("hot spots,"
vadose soils, and all unconsolidated materials).

a. Drum, Tank and Debris Removal: It was estimated
that as many as 1,600 drums (1,200 intact, 400
non-intact) may be buried on site in four separate
areas, generally in the south-central portion of
the site. The drum pits range in depth from 6 to
10 ft., and the total volume to be excavated
(including drums) is approximately 3,000 cu. yds.
The drums would be removed by excavating around
the perimeter of the drum storage area, excavating
the soil above and around the drums to expose
them, and then lifting them from the excavation
with a sling or drum grappler. Fronm the
excavation, the drums would be transported
individually to a staging area where they would be
sampled and classified. Leaking drums (estimated
to be 25%) would be overpacked immediately after
excavation to minimize the volume of leaking
material. Drum contents already leaked into the
adjacent soils will also be collected and placed
into new drums for transport and disposal. After
screening and classification, the contents of the
drums would be disposed by either onsite or
offsite incineration.

There are estimated to be four buried tanks
remaining on site with volumes ranging from 1,000
to 7,500 gallons containing decontamination water,
gasoline, or kerosene. The fluids in these may be
pumped out prior to physical removal of the

tanks. The decon water would be treated onsite,
while the gasoline and kerosene would be either
transported by bulk tanker to an offsite treatment
facility or incinerated onsite or offsite. The
tanks would be brought to the surface and hauled
offsite either intact or in pieces for disposal at
a permitted facility. Surface debris would also
be collected and transported offsite to an
appropriate, permitted disposal facility.
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There are risks of exposure to hazardous materials
during removal of the buried drums and tanks and a
high level of protection would be required for
workers involved in these activities. Also, dust
and surface water runoff would have to be
controlled during operations to minimize potential
offsite migration of contaminants. Ambient air
monitoring would also be required during the
cleanup.

The technologies required to carry out this
removal option are readily available; and, as the
contaminants will either be destroyed by
incineration or treatment, or disposed in secure
offsite facilities, the effectiveness of this
option is high. The estimated cost to excavate,
remove, stage, sample and classify the drums,
tanks, and debris is $1,000,000. Included in this
cost is overpacking of leaking drums and
sufficient chemical analysis to characterize the
materials. This option will be retained for
further assembly of alternatives.

Mechanical Excavation of Hot Spot Soils: It is
estimated that 27,000 cu. yds. of "hot spot soils"
would be mechanically removed. Removal would
extend to various depths ranging from 2 ft. to 8
ft., depending on where vadose contamination was

‘detected by so0il borings during the RI. Removal

would involve staged excavation by various pieces
of mechanical equipment and stockpiling the soil
in a bermed area with an impermeable base. The
stockpile area would be protected from the
elements by a newly constructed pole building
which would be 50 ft. by 20 ft. in plan, and 20
ft. high. Excavated soil would be treated or
disposed and the excavation backfilled with clean
£ill.

There are risks of exposure to hazardous materials
during excavation of the hot spot materials.

Also, dust and surface water runoff would have to
be controlled to avoid or eliminate offsite
contaminant migration.

Ambient air monitoring would also have to be
performed during construction. The technology to
carry out this option is readily available, and
this is a highly effective option for elimination
of a large percentage of soil contamination when
coupled with either treatment or other disposal
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- options. Risks of direct contact with

contaminated soil in the northern portion of the
site and of groundwater contamination from
leaching of this area would still exist.

The cost to excavate and stockpile the
contaminated soil south of the ponds was estimated
as $270,000. The cost to backfill with treated
material is considered later in this chapter. The
cost of required support facilities, such as the
pole building and impermeable base for soil
storage were not included in this section. Those
costs are included later in this chapter.

e i of Vadose terjals:
Excavation of all contaminated vadose soil over
the entire site by mechanical means would be
performed to remove all contaminated materials
above the onsite groundwater level. Excavation
would be to various depths ranging from 2 ft. to 8
ft., over the site. Based on data collected
during the RI, the groundwater level varies from
about 5 to 12 ft. below ground surface at the
site. Approximately 105,000 cu. yds. of material
would be removed. This option could be performed
prior to treating or disposing the soil either
onsite or offsite. Methods of excavation are the
same as those described in Subsection b, and the
same hazards exist during excavation.

The technology to carry out this option is readily

‘available and this is a highly effective option

for the elimination of contaminated soil when
coupled with either treatment or other disposal
options. The removal of all soil contamination
would eliminate risks of direct contact with soil
and the potential for future groundwater
contamination from leaching of soil contaminants.

The cost to excavate and stockpile the vadose
materials was estimated as $1,000,000; backfilling
with treated soil is considered later in this
chapter. This option will be retained for
assembly of alternatives.

c i i o 1 Unconsolidated
Materials: Excavation of contaminated
unconsolidated materials to bedrock would be
considered to remove materials for treatment or
other disposal options. The floating free
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product associated with the shallow groundwater
would also have to be collected. The top of
bedrock varies across the site, ranging from about
30 to 40 feet below the surface. As with the
vadose soil excavation, this option would also be
performed prior to treating or disposing the soil
using either onsite or offsite methods.

Approximately 430,000 cu. yds. of contaminated
soil was estimated for the total unconsolidated
materials removal option. Removal would involve
staged excavation by various pieces of mechanical
equipment, and stockpiling the soil in a bermed
area with an impermeable base. The stockpile area
would be protected from the elements by a newly
constructed pole building, which would be 50 ft.
by 20 ft. in plan, and 20 ft. high. As
significant portions of the excavation would be
performed below the water table, dewatering of the
excavation must be performed (approximately 6,000
gallons/day). For this FS, it was assumed that
the collected groundwater could be discharged to
an onsite treatment facility. This collected
groundwater would include any associated floating
free product. The free product would need to be
separated and, once collected, drummed and treated
along with drummed liquid waste from the drum and
tank excavation activities.

There are risks of exposure to hazardous materials
during excavation of the soils to bedrock. Also,
dust and surface water runon and runoff would have
to be controlled to make management of
precipitation more feasible and to prevent or
minimize offsite contaminant migration. Ambient
air monitoring would also have to be performed
during construction.

The technology to carry out this option is readily
available and is considered a highly effective
option to make these materials available for
treatment or other disposal options. The cost to
completely excavate the soils to bedrock,
stockpile the materials, and dewater the
excavation is $7,900,000. Treatment of collected
water is considered in water treatment options.
This option will be retained for alternative
assembly.
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Sediment Excavation: Excavation of sediments in

the east, lower east, and south ditches, and in
the first impoundment would be performed to limit
exposure and access to those contaminated
materials, and also to limit contaminant
migration. The excavated sediment would require
dewatering prior to its final disposition. The
volume of sediment is relatively small (less than
1,500 cu. yds.) with an estimated excavation cost
of $27,000. Sediment removal is considered a
reliable and effective action to prevent further
contaminated sediment migration and to prevent
direct contact with contaminated sediment. It
will be retained for alternative assembly.

Structure Demoljition: A number of onsite
buildings, in addition to the tipple and the

incinerator, would be demolished and/or dismantled
by conventional means and disposed of onsite.

Some contaminant residuals may have to be removed
from the surfaces of some of the structures prior
to demolition to prevent worker exposure. This is
considered to be a reliable and effective method
of limiting receptor contact with contaminated
structures. The estimated cost of structure
demolition using conventional methods is estimated
to be $86,000. This option will be retained for
alternative assembly.

4.3.5 Treatment

Potentially applicable technologies for the treatment
of contaminated soils, sediments and subsurface wastes
include the thermal treatment of drummed wastes, vadose
materials or all contaminated unconsolidated materials,
to include incineration and co-disposal processes.
In-situ vitrification of vadose soils is also a
potentially applicable technology for the treatment of
contaminated soils and sediments.

Q.

e e ed and Tank Materials
on Onsi si : Drummed and tank waste
materials may be treated by thermal destruction
techniques using either onsite or offsite
facilities. For onsite incineration, a mobile
rotary kiln incinerator could be leased to treat
the materials with the ash generated either
disposed onsite or offsite in a RCRA facility.
The disposal of the ash in a RCRA facility would
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be necessary unless the ash could be delisted for
disposal in a solid waste facility. If the drums
and tank materials are transported offsite, the
facility utilized would be a permitted
incinerator. This option would include the
thermal destruction of the contents of up to 1,600
drums.

Incineration is a reliable and effective means of
destroying organic contamination; however,
inorganic contaminants would remain. Due to the
relatively small quantity of material to be
incinerated (approximately 66,000 gallons of
waste) and the high cost of mobilizing an
incinerator to the site (approximately

$1 million), it is more practical to transport the
drummed material to an established incinerator for
treatment. The cost to excavate, stage, and
transport the drums offsite (approximately 1,000
miles) and subsequent treatment and disposal was
estimated to be about $2,300,000, including
contingencies. This option will be retained for
assembly of alternatives. For alternatives in
which soil incineration on site is included, the
drums would be incinerated on site at a cost of
approximately $1,100,000. This cost includes
neither the cost of disposal of incinerated
wastes, nor the initial cost of unit installation.

Co-disposal of Drummed Materjals: Combustible
liquids contained in the buried drums could be
used as fuel in an existing industrial facility.
Flammable liquids would be mixed with common fuels
and burned to heat a kiln or boiler.

Compatibility of combustible liquids may be a
potential problem, as the contents of the majority
of the drums have not been identified.

Bench-scale and pilot testing would be required to
ensure complete combustion of the waste material
and the burning facility would have to obtain a
permit to burn hazardous materials.

Several factors limit the feasibility of
co-disposal for drummed waste at this site.

First, the amount of material potentially
available (approximately 66,000 gallons) is
limited. Thus, it may not be economical for an
industrial facility to go through the testing and
permitting process. Co-disposal is generally used

4-15

— — — — — — — +— — +—




in the disposal of a consistent ongoing waste
stream. Secondly, the contents of the buried
drums are presently unknown and probably
variable. The quantity and composition of
compounds to be disposed must be known to arrange
with a potential facility for disposal. These
factors cannot be determined until all buried
drums are excavated, analyzed, and characterized.
Considering these difficulties, co-disposal will
be eliminated from further evaluation.

Vadose M als (Onsite or
Offsjite): Onsite incineration of contaminated
soil in the vadose zone and sediment was evaluated
as a means of treatment. Offsite incineration of
these materials was also evaluated and will be
discussed.

A mobile rotary kiln incinerator could be leased
to incinerate materials on the site;
non-combustibles and ash (roughly equal to the
original excavation volume) could be replaced in
the excavation and covered with a multi-layer
cap. A rotary kiln is a slowly roating
refractory-lined cylinder mounted at a slight
incline to horizontal. The tumbling action about
its horizontal axis allows for mixing of the
wastes, heat, and air, improving the efficiency of
combustion. Rotary kiln systems usually have a
secondary combustion chamber or afterburner
following the kiln to ensure complete combustion
of the waste and gases from the kiln.

As stated previously, incineration would provide a
reliable and effective means of destroying organic
contamination; however, inorganic contaminants
would remain in the ash which may have to be
managed as hazardous waste unless delisted. The
U.S. EPA requires that licensed RCRA (hazardous
waste) incinerators achieve a 99.99 percent
destruction and removal efficiency (DRE) for each
principal organic hazardous constituent (POHC)
designated per 40 CFR 264.342. The present worth
cost of incineration was estimated to be
$25,000,000 for all vadose material (105,000 cu.
yds.) and $8,800,000 (27,000 cu. yds.) for "hot
spot" incineration only. This cost does not
include handling, either before or after
treatment. The costs of mobilization and waste
screening are included.
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The cost of offsite thermal treatment was also
evaluated. The cost of transportation
(approximately 1,000 miles) and incineration was
estimated as $81,000,000 for 105,000 cu. yds. of
material and $21,000,000 for 27,000 cu. yds. of
material. In addition to the high cost,
incinerators contacted would be reluctant to
accept such a large volume of material and
transportation would increase the risk of public
contact with hazardous materials.

Onsite thermal treatment will be retained for
alternative assembly and offsite thermal treatment
will be eliminated.

Thermal Treatment of All Unconsolidated Materijals
(Onsite or Offsjite): The leasing of mobile rotary
kiln incinerators was considered for the thermal
treatment of all contaminated onsite materials
which includes about 430,000 cu. yds.
Additionally, the transportation of this same
volume of material to an offsite facility for
thermal treatment was considered. The reliability
of these options is the same as described in
previous Item c.

The cost of treating the materials onsite was
estimated to be about $83,000,000 while offsite
transportation (approximately 1,000 miles) and
treatment was estimated to be about $330,000,000.
Due to the extremely high cost of the offsite
option together with the reluctance of offsite
incinerators to accept such a large quantity of
material, offsite incineration will be eliminated
from consideration when assemblying alternatives,
while onsite thermal treatment will be retained.

The use of in situ vitrification (IsSV) was
considered for the treatment of contaminated
vadose soil. In the ISV process, electrical
energy is passed through the contaminated soil
causing the soil to melt via joule heating.
Organic contaminants are pyrolyzed during this
process and inorganics are immobilized and
encapsulated in the resulting vitrified
(glass-like) mass. A large fume hood over the
treatment area collects off-gas from combustion
and pyrolysis of organic materials in the melt,
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and this gas is then treated in a mobile, onsite
gas treatment system. The use of the ISV process
would eliminate the need to excavate the
contaminated soil, thus reducing related
short-term health risks.

Although this technology is still considered
developmental, 46 bench, engineering, and pilot
scale tests as well as 5 large scale tests
indicate that ISV is a technically viable
treatment technology for soils containing chemical
contaminants. These tests indicate overall
destruction and removal efficiencies (DREs) of
approximately 99.99% for organic contaminants and
99.9999% for PCBs specifically. Although tests
have not been performed for all hazardous
chemicals present at the site, treatment
efficiency for organic compounds should be
comparable to that provided by incineration.
Leach tests (including Extraction Procedure
Toxicity and Toxic Characteristics Leach Test)
performed on vitrified soil indicate log leach
rateg for heavy metals of about 5§ x 10

g/cm“/day or lower.

The capital cost associated with the ISV
technology, including mobilization and
demobilization, is $4,000,000. The total present
worth cost for vitrification of 27,000 cu. yds. of
hot spot soil would be $12,000,000, and the total
present worth cost for vitrification of all
contaminated vadose soil (105,000 cu. yds.) would
be $27,000,000. These costs are not directly
proportional to the volume treated since a
significant portion of the cost is related to
setting up and moving the system from location to
location. The duration of treatment would be two
years for the hot spot soils and seven years for
all contaminated vadose soil.

In situ vitrification appears to be an effective
method of reducing contaminant volume and
mobility. It will be retained for alternative
assembly.

4.3.6 Disposal

Potentially viable methods for disposal of contaminated
solids include the use of offsite RCRA permitted
facilities or the construction of a RCRA disposal
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facility on site. Treated material may be replaced on
site and capped to prevent direct contact and leaching
of inorganics.

a.

Onsite RCRA Landfill for Disposal of Vadose
Soils: An onsite disposal facility satisfying the
regulatory requirements of RCRA could be
constructed. For "hot spot" excavation, the
facility would be constructed to contain 27,000
cu. yds. of material and for excavation of all
vadose contamination, 105,000 cu. yds.

The disposal facility would be constructed with an
underlying double liner, as shown in Figure 4-2,
and would also be capped as shown in Figure 4-1.
The liner proposed is in accordance with
EPA/530-SW-85-014, "Minimum Technology Guidance on
Double Liner Systems for Landfills and Surface
Impoundments, Design, Construction and Operation,"
April 1987. Facility construction would include
stockpiling of solids, dewatering of the
excavation, liner construction, contaminated
solids placement, and cap construction.

The estimated cost for construction of an onsite
RCRA facility is $2,200,000 for "hot spot" soil
and $8,500,000 for all contaminated vadose soil.

An onsite RCRA landfill appears to be an effective
method of contaminated solids disposal as it
contains contaminants, prevents direct contact,
and eliminates or minimizes leaching of
contaminants to groundwater. It will be retained
for the assembly of alternatives.

Groundwater and leachate monitoring will be
required to permit performance evaluation of the
landfill. The cost for these items will be
considered separately under groundwater control.

Onsite RCRA Landfill for Disposal of All
Unconsolidated Materjals: If all contaminated

solids were removed to the top of rock, the
disposal volume would be about 430,000 cu. yds.

Construction of this facility would be similar to
the one previously described for the vadose soils,
with two differences. It would have to be
mounded, and would be 20 to 25 ft. higher than the
existing grade. Construction would also require
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backfilling the excavation with clean fill to a
depth of about 8 ft. below existing grade
(approximate current piezometric surface).

The estimated cost of onsite disposal of all
contaminated solids, using an onsite RCRA facility
is $30,000,000.

An onsite RCRA landfill appears to be an effective
method to dispose of the large volume of
contaminated solids from the excavation to
bedrock, as it ensures containment of
contaminants, prevention of direct contact, and
elimination or minimizing of leaching to
groundwater. It will be retained for the assembly
of alternatives.

onsi oi t: Soil which is excavated
and treated onsite may be replaced into the
excavation after construction of a RCRA liner (see
Sections 4.3.6.a. and b.), and subsequently
covered with a multi-layer cap. A multi-layer cap
would prevent erosion, direct contact, or leaching
to groundwater of any remaining contaminants. The
costs for backfilling and compacting the various
soil volumes are considered inherent to treatment,
which is where such costs may be found. Costs for
RCRA landfills for the various soil volumes may be
found in the immediately preceding sections.

¢ Excavated
vadose soil, sediment, and subsurface waste would

" be transported to and disposed of at an existing

offsite RCRA-permitted landfill. The two nearest
RCRA-permitted landfills are each about 250 miles
from the site. This distance is used for cost
estimating purposes. Offsite disposal at a RCRA
landfill is considered an effective and reliable
means of containing contaminated soil, sediment,
or subsurface waste, although contaminants are not
destroyed.

A cost of $120 per cu. yd. was estimated for
disposal costs. Including transportation
(excavation costs were presented earlier), the
estimated cost of offsite disposal for "hot spot"
soils is $6,400,000, and the cost for all
contaminated vadose soils is $26,000,000. This
cost is significantly greater than the cost of
onsite containment remedial actions, including
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onsite disposal in a RCRA landfill. Because of
this high cost, offsite disposal of contaminated
vadose soils at a RCRA landfill will not be
retained for alternative assembly.

e. Offsjte Disposal of Unconsolidated Materials: If

all contaminated soil to the top of rock were
removed for disposal, the material volume would be
430,000 cu. yds. Including only transportation
and disposal costs, (excavation costs were
presented earlier), the estimated cost of offsite
disposal of contaminated solids excavated to
bedrock is $110,000,000. This cost significantly
exceeds the cost of onsite containment remedial
actions, including onsite RCRA landfill. Because
of this excessive cost, offsite disposal at a RCRA
landfill of contaminated solids obtained from an
excavation to bedrock will not be retained for
alternative assembly.

4.3.7 Qther Manadement Options
a. Resident Relocation: Relocation of nearby

residents was considered a viable option to reduce
receptor contact with contaminated solids. The
Watson residence is located about 50 ft. beyond
the existing eastern site fence: The soil in this
area is contaminated with PCB's and health risks
are projected for residents in this area under
current conditions. Resident relocation would
effectively and reliably limit contact with
contaminated soil, but would not reduce the
toxicity, mobility, or volume of any of the
contamination. The residence could be physically
moved to an uncontaminated area of the Watson
property about 200 ft. east of its current
location, and a new water well provided at a cost
of approximately $38,000. The exact terms of the
relocation will be discussed with the affected
parties before a decision is made. This option
will be carried forward into the alternative
assembly process.

The technology screening for the

soil/sediment/subsurface waste operable unit is
summarized on Figure 4-3 and Table 4-2.

4.4 SURFACE WATER OPERABLE UNIT

General response actions and applicable technologies
for surface water were outlined in Table 3-7, and
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TABLE 4-2
SUMMARY OF APPLICABLE TECHNOLOGY SCREENING
SOIL/SEDIMENT /SUBSURFACE WASTE OPERABLE UNIT
SUMMIT NATIONAL FEASIBILITY STUDY
General
Response Remedial Process
Action Technology Option __ Effectiveness Implementability Cost
NO ACTION None Risks are identified in the .- None Yes
Environmental and Public Health
Risk Assessment
ACCESS Use Limitations Deed Reduces risk of direct contact Easily implemented. Low capital cost. Yes
RESTRICTIONS Restrictions with contaminated soil, Enforcement may be No maintenance
sediment, and subsurface wastes. difficult. cost.
Contaminants remain on site
Effectiveness is dependent
implementation in the future.
Does not provide a physical barrier
to site access.
Site Fencing Reduces risks of direct contact Easily implemented. Approximately Yes
with contaminated soil, sediment Routinely used. $72,000 capital
snd subsurface waste. Provides cost. Includes
a physical barrier to site access. purchase of 4
Effectiveness is dependent on acres. Low
implementation in future. maintenance cost.
Monitoring Runoff Used to evaluate performance of Commonly used sampling Moderate Yes
Monitoring other surface water remedial actions and analysis procedures. operation cost.
and detect migration of contami- Present worth
nants. Does not remove mobility, of $150,000.
toxicity, or volume of contami-
nants.
CONTAINMENT Surface Revegetation Stabilizes surface soil, reduces Common procedure. Present worth of Yes
Controls erosion and thereby reduces to implement. $46,000.
mobility. Toxicity and volume of Little or no
contaminants is unaffected. maintenance
required.
Soil Reduces mobility of contaminants Technology is proven Capital cost of No
Cover via erosion and potential for and available. $720,000.
receptor contact. Does not prevent Frequent
leaching of soil contaminants to replacement

groundwater.

Rejection

Retgined Rationale

Does not
reduce
leaching of
soil con-
tamination
to ground-
water.




Table 4-2

Page 2 of 6
General
Response Remedial Process Rejection
Action _Technology Qotion _ Effectiveness Implementebility cost Retained Ratjonale
CONTAINMENT Capping Single Layer Reduces mobility of contaminants Construction is rela- _Low capital cost No Does not
(cont'd) Cep . and risk of direct contact; tively simple. Poten- relative to other reduce
however, contaminants remain on tial for cracking due capping alterna- leaching of
site. Restrictions on future use to freeze-thaw cycles. tives - $1,200,000. sofl con-
required. Some materials incom- High maintenance taminants
patible with onsite wastes. Does due to frequent to ground-
not satisfy RCRA. ) cracking. water.
Multi-Layer Reduces mobility of contaminants Construction is rela- Present worth of Yes
Cap and risk of direct contact; however, tively complex and time $3,700,000.
contaminants remain on site. consuming. Least sus-
Restrictions on future use ceptible to cracking.
required. Meets RCRA requirements. Self-healing if cracked.
REMOVAL Drum, Tank and Eliminates drummed waste and tanks Technically feasible as Capital cost of Yes

Debris Removal

Partial Soil
Excavation
(Hot Spots)

Partial Soil
Excavation
(Vadose Zone)

as source for contaminant migration.
Waste removal requires treatment
and/or disposal. Drum and tank
removal increases risk of drum or
tank rupture and further contami-
nation of soil.

Excavation of most contaminated soil
on site which is located south of
the existing ponds (27,000 cu.
yds.). Eliminates the majority of
sofl contaminents as a source of
contaminant migration. Short-term
impacts due to creation of noise,
odors, and dust during excavation.
Soil removed requires treatment
and/or disposal.

Excavation of 105,000 cu. yds.
Eliminates or greatly reduces soil
contaminants as a source for
contaminant migration. Short-term
impacts due to creation of noise,
odors, and dust during excavation.
Soil removed requires treatment
and/or disposal.

drums and tanks are $900,000.

located near the

surface.

Technically feasible. Capital cost of Yes
Can be performed $270,000.

using common

construction equipment.

Technically feasible. Capital cost of Yes
Can be done using $1,000, 000.

common construction

equipment.
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Table 4-2
Page 3 of 6
General
Response Remedial Process Rejection
Action Techrology Option Effectiveness Implementgbility Cost Retained Rationale
REMOVAL Complete Soil Excavation of 430,000 cu. yds. Technically feasible; Capital cost of Yes
(cont'd) Excavation Eliminates or greatly reduces soil however, removal of all $7,900,000.
(to Bedrock) contaminants as a source for contaminated soil will
contaminant migration. Short-term  be difficult due to
impacts due to creation of noise, large volume and will
odors, and dust during excavation. require a large amount
Soil removed requires treatment of time.
and/or disposal.
Sediment Dredging Greatly reduces sediment contami- Technically feasible for Capital cost of Yes
Excavation nents as a source of contaminant small volume of sediment $27,000. Small
migration. Sediment removed present on site, esti- volume of
requires treatment and/or disposal. mated to be 1500 cu.yds. contaminated
sediments.
Demolition Demol ftion Eliminates onsite structures as a Technically feasible Capital cost of Yes
of Onsite potential source of contaminants. using common construc- ,000.
Structures Requires treatment and/or disposal tion equipment
of demolition materials.
TREATMENT Thermal Rotary Kiln Eliminates onsite sources of Incinerate onsite if High capital and Yes
Incineration concentrated contaminants. units are on site for operation and (offsite)
(Drummed and soil treatment. Inciner- maintenance costs.
Tank ate off site if only Present worth of
Materials) drumsed materials to $2,300,000 for

be treated. Both
units are available.

off site, including.
excavation, staging,
transport, and
treatment. Present
worth of $1,100,000
for onsite incinera-
tion when used in
conjunction with
onsite soil incin-
eration.




Table 4-2

Page & of 6
General
Response Remedial Process Rejection
Action Technology Option Effectiveness Implementability Cost Retained Rationale
TREATMENT Thermal Rotary Kiln Requires incineration of Mobile and transportable High capital and Yes
(Cont) Incineration 27,000 cu. yds. of contaminated units are available for operation and (Onsite)
(Hot Spots) solids. Eliminates majority onsite incineration. maintenance costs.
of soil contemination. onsite incineration Present worth of
requires permitting. $8,800,000 for
Ash from onsite incin- onsite, $21,000,000
ation must be delisted for offsite.
or placed in RCRA vault.
Rotary Kiln Requires incineration of Mobile and transportable High capital and Yes
Incineration 105,000 cu. yds. of contaminated units are available for operation snd (Onsite)
(Vadose solids. Requires several onsite incineration. maintenance costs.
Soils) years before incineration of Ongite incineration Present worth of

Rotary Kiln

Incineration

(Uncon-
solidated
Materials)

Co-Disposal

Vitrification

contaminated soil is complete
during which risks are not fully
mitigated.

Requires incineration of
430,000 cu. yds. of contaminated
solids. Requires several

years before incineration of
contaminated soil is complete
during which risks are not fully
mitigated.

Eliminates onsite sources of
concentrated contaminants.
applicable for combustible
liquid or semi-liquid wastes.

only

Destroys organic contaminants
and binds up all other con-
taminants in glass-like mass.

— t— —

requires permitting.
Ash from onsite incin-
ation must be delisted
or placed in RCRA vault.

Mobile and transportable
units are available for
onsite incineration.
Onsite incineration
requires permitting.

Ash from onsite incin-
ation must be delisted
or placed in RCRA vault.

Cannot locate potential
co-disposal facility

until all drums are
excavated and classi-

fied. Variable contents
of drums would make
implementation of this
option extremely difficult.

Mobile and transportable
units are available for
use. Would require
treatment of off-gas.
Onsite generation of
electricity probably
needed. Soil cover
required at completion.

$25,000,000 for
onsite, $81,000,000
for offsite.

High capital and No sig-
operation and nificantly
maintenance costs. increased
Present worth of costs not
$83,000,000 for justified
onsite, $330,000,000 by added
for offsite. benefits.
.- No Implementa-
tion is
extremely
difficult
due to
unknown and
variable
contents of
drums.

High capitat and Yes
operation and
maintenance costs.
Present worths of
$12,000,000 for hot
spot soils, and
$27,000,000 for

vadose soils.




Table 4-2
Page 5 of 6

General

Response
Action

DISPOSAL

Remedial

Onsite
Disposal

Offsite
Disposal

Process
Option

RCRA Landfilt
(Vadose
Soils)

RCRA Landfill

(Uncon-
solidated
Soils)

Soil
Replacement
(Treated
soil)

RCRA Landfill

(Hot Spot
Soils)

RCRA Landfill
(Vadose
Soils)

Greatly reduces mobility of waste.
Toxicity and volume are unaffected.
Reliable and protective if properly
constructed. Vault must store
105,000 cu. yds.

Greatly reduces mobility of waste.
Toxicity and volume are unaffected.
Reliable and protective if properly
constructed, Vault must store
430,000 cu. yds.

Replacement in lined landfill and
capping of treated soil reduces the
amount of contamination on site
and cap prevents contact or
migration of any remaining
contaminants.

Greatly reduces mobility of
waste. Toxicity and volume are
unaffected. Reliable and pro-
tective if properly constructed.
Offsite disposal of 27,000

cu. yds.

Greatly reduces mobility of waste.
Toxicity and volume are unaffected.
Reliable and protective if properly
constructed. Offsite disposal of
105,000 cu. yds.

| l ( { [ { { { i { { {
Rejection
Effectiveness Implementability Cost Retsined Rationale

Limited space and other
Corditions make proper
construction and opera-
tion of onsite RCRA
tandfitl difficult.

Limited space and other
Conditions make proper
construction and opera-
tion of onsite RCRA
landfill difficult.

Cap and liner construc-
tion relies on well
demonstrated technolo-
gies, as does backfilling
and compaction.

offgite landfill would
require trucking of a
large quantity of con-
tamfinated material which
may not be administra-
tively feasible. Offsite
landfill capacity is
limited.

Offsite landfill would
require trucking of a
large quantity of con-
taminated material which
may not be administra-
tively feasible. Offsite
landfill capacity is
Limited.

Moderate capital Yes
cost. High to very
high operation and
maintenance cost.
Estimated present

worth of

$8,500,000.

Moderate capital Yes
cost. High to very
high operation and
maintenance cost.
Estimated present

worth of

$30,000,000.

Yes

Estimated present No
worth of
$6,400,000

Signifi-
cantly
greater
cost than
onsite RCRA
facility,
with little
added
benefit.

Estimated present No
worth of
$26,000,000.

Signifi-
cantly
greater
cost than
onsite RCRA
facility,
with little
added
benefit.




Table 4-2

Page 6 of 6
General
Response Remedial Process Rejection
_Action Technology tion ff Joplementobility Cost Retgined Ratjongle
offgite RCRA Landfill Greatly reduces mobility of waste. offsite tandfill would Estimated present No Signifi-
Disposat (cont) (Uncon- Toxicity and volume are unaffected. require trucking of a worth of cantly
solidated Reliable and protective if properly large quantity of con- $110,000,000. greater
Soils) constructed. Offsite disposal of taminated material which cost than
430,000 cu. yds. may not be administra- onsite RCRA
‘ tively feasible. Offsite facility,
landfill capacity is with little
limited, added
benefit.
OTHER OPTIONS Resident -- Removes potential receptors from May be difficult to Capital cost Yes
Relocation areas of contamination. Does not implement from an admin- of $38,000
(Watson) affect mobility, toxicity, or trative standpoint.

volume of contaminents.
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presented on Figure 3-2. The surface water operable
unit includes approximately 500,000 gallons of water
contained in the onsite ponds and an average runoff of
11,000 gallons/day. This average runoff value was
calculated on the basis of annual precipitation and
runoff.

4.4.1 No Action

The NCP requires No Action to be carried through
detailed analysis of alternatives.

4.4.2 Access Restrictions

As with the soil, sediment, and subsurface waste
operable unit, the purpose of access restrictions is to
reduce or prevent the exposure of receptors to
contaminants. For the surface water operable unit,
site fencing would prevent future contact with
contaminated water on site, and runoff monitoring would
be used to determine if contaminated surface water is
leaving the site. Fencing was discussed previously
under the soil/sediment/subsurface waste operable

unit. Runoff monitoring would involve the collection
and analysis of surface water leaving the site. As
previously discussed, the present worth cost of runoff
monitoring is $150,000. Both options are considered
technically viable and could be used in conjunction
with other remedial technologies as part of a
comprehensive remedial action at the site.

4.4.3 Containment

Containment technologies applicable to surface water
include capping and surface controls. Capping and the
revegetation and soil cover surface control options
were discussed previously under the soil, sediment,
and subsurface waste operable unit in Section 4.3.3.
Applicable surface controls for this operable unit
which were not discussed previously include grading and
diversion and collection systems.

The entire site would be graded to eliminate surface
water ponding and provide positive drainage off site.
Surface water collection and diversion options at the
site would consist of constructing dikes and berms to
reduce the volume of runon and prevent runoff, and the
relocation of the south ditch about 100 feet south of
its present location which would allow offsite drainage
to bypass site-related contaminated areas.
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Contaminated water on site would be treated prior to
offsite discharge. The relocation of the ditch would
require the acquisition of about two acres of property
from the existing cement plant property.

This combination of actions would effectively and
reliably reduce or eliminate the discharge of
contaminated surface water from the site, as well as
limit the volume of contaminated water requiring
treatment. Reqular maintenance would be required for
the dikes and berms to prevent leaking and erosion.
The estimated present worth of this combination of
options is $640,000 ($430,000 for grading and $210,000
for the diversion and collection system). This cost
does not include the cost of aquiring two acres of land
south of the site to allow relocation of the south
ditch. These technologies will be retained for
alternative assembly. '

4.4.4 Collection

Surface water currently impounded in the east and west
ponds could be removed from the ponds by various
mechanical methods such as pumping, bailing, gravity
siphons, etc. The available technologies are effective
methods of removing the surface water prior to
treatment or disposal. They may be incorporated with
little potential for contaminant contact or release.
Considering the volume of water present in the ponds
(approximately 500,000 gallons), the cost for removal
is expected to be about $20,000.

4.4.5 Ireatment

Viable technologies carried over from Chapter 3 include
physical treatment, chemical treatment and biological
treatment. The costs estimated for the various
treatment options that follow include the costs to
treat both the surface water and groundwater. Costs
are based on a 50 GPM treatment which is sufficient to
handle groundwater treatment as well as surface

runoff. Treatment of surface water from the existing
ponds should require less than six months.

a. Physjcal Treatment

(GAC): GAC is a
feasible technology for the treatment of surface
water contaminated with either volatile or base
neutral organics. GAC can reduce most of the

4-31

— t+— — — — — — &— — — §— t— — — &= ~— — t—



organic compounds present to levels as low as 1
ug/l, and removal of base neutral PAH's have been
documented to the ng/l level. Inorganic compounds
and low molecular weight, polar organic compounds
are not effectively removed by the system.
Pretreatment of inorganics, particularly iron and
manganese, would be required for use with GAC to
avoid blinding the adsorbent. Spent adsorbent
would either be thermally regenerated or
incinerated. For the observed contaminant
concentrations, GAC appears to be a feasible
treatment technology for the surface water. The
present worth cost of GAC treatment was estimated
to be about $464,000. GAC will be carried forward
for inclusion in a comprehensive treatment system.

Air Stripping: This option would involve the use
of counter current packed towers to remove
volatile organic compounds (VOCs) from the waste
water. The VOCs would be transferred to air
bubbles passed through the contaminated water.
The air emissions from the stripping tower would
have to be collected and treated prior to
discharge to the atmosphere. It is a fully
demonstrated process whose use is common. Air
stripping units are commercially available.
Although not a stand-alone alternative for the
contamination present on site, it may be combined
with coagulation/flocculation, sedimentation, and
filtration as a complete treatment system. The
present worth cost of adding the air stripping
unit, including GAC treatment of the emissions, is
estimated to be about $1,210,000. Due to its
significantly greater cost than GAC, along with no
added benefit, air stripping will not be retained
for inclusion in the surface water treatment
systen.

Steam Stripping: This option is similar to air
stripping, except for the use of steam, rather
than air, to remove the VOCs. The additional heat
from the steam allows more effective volatile
removal than air stripping. However, steam
stripping requires more complex apparatus and is
more costly to operate than air stripping. Since
air or steam stripping would be used to reduce



volatile organic content in lieu of carbon
adsorption, the added effectiveness of steam
stripping is probably not justified. The present
worth cost of adding a steam stripping unit is
estimated to be about $1,318,000. Steam stripping
will not be carried forward. :

Coagulation/flocculation/sedimentation consists of
the addition of chemical coagulants (i.e., alum,
ferric and ferrous chloride and sulfate, polymers,
and lime), usually upstream of filtration units,
to increase the efficiency of solids separation.
Laboratory testing and possibly pilot testing will
be necessary to determine which coagulants will be
most effective.
Coagulation/flocculation/sedimentation is a
well-developed process used extensively to treat
waters containing suspended and colloidal solids.
It can be used as a portion of a complete water
treatment facility. Sedimentation tanks will also
serve a dual function providing storage for storm
water, thus allowing steady state water treatment
regardless of natural runoff fluctuations. The
estimated present worth cost of
coagulation/flocculation including holding tank
construction is $550,000. It will be retained for
inclusion in the final water treatment system
analyzed.

Flotation: Flotation could be used to remove
suspended material from contaminated water. A gas
(probably air) would be "bubbled" through
contaminated water in a reactor causing
hydrophobic particles to accumulate at the
gas/water interfaces of the bubbles. By this
means, particles would be transported to the water
surface as a froth which could be skimmed off.
Surfactants could be added to increase efficiency.

Although this technology is well documented and
would provide an effective means of removing
particulate matter from contaminated water, it
does not provide the advantage of storage
potential as does sedimentation. It may also
result in the emission of VOC's which would
require collection and further treatment. Both of
these technologies perform the same function, but
the added benefits of sedimentation make it the
preferable option. Flotation will not be retained
for assembly of alternatives.
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G 2d ] i ation: Filtration can be used
for surface water treatment to remove suspended
solids. It is expected that this technology will
be used in conjunction with
coagulation/flocculation and sedimentation for
metals removal. The estimated cost to install and
operate this option is included in the $550,000
cost of coagulation/sedimentation/flocculation.
Filtration will be carried forward for inclusion
in the final water treatment system analyzed.

Chemical Treatment: Precipitation is the only

chemical treatment that survived the initial
screening performed in Chapter 3. Precipitation
is a physical and chemical technique that can be
used to remove metals from an aqueous stream.

This treatment would be necessary prior to
activated carbon treatment or stripping to
minimize fouling. Frequently, the pH of the waste
stream is adjusted before precipitation to
optimize precipitation conditions. Many metals
were detected in the surface water samples and can
be reduced by precipitation treatment. Both
hydroxide and sulfide precipitation can be used.

Hydroxide precipitation is accomplished by adding
lime to the waste water. Heavy metal hydroxides
are precipitated out of solution, along with
calcium, magnesium, iron, and manganese. Other
inorganic and organic contaminants can then be
adsorbed onto the metal hydroxide particles and
removed, although significant organics removal is
not expected. Precipitate sludges would be
disposed in the same manner as contaminated soils
for a given alternative.

Sulfide precipitation also removes heavy metals,
but iron and manganese are not removed as
effectively as in hydroxide precipitation and
excess sulfide could produce hydrogen sulfide

gas. Hydrogen sulfide gas has an extremely
unpleasant odor which could be disturbing to
nearby residents, and is toxic and potentially
fatal if inhaled at concentrations as low as 10
ppm. A sulfide treatment system requires careful
PH control and an H,S monitoring and alarm

system for worker protection to avoid ocgupational
exposure. Due to these potential problems, the
sulfide precipitation system will not be

retained. The hydroxide precipitation system will
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be retained for inclusion in the treatment
system. The estimated cost of this system is
included in the cost of coagulation/floc-
culation/sedimentation, the present worth cost of
which was $550,000.

¢ Biological treatment
technologies remaining from Chapter 3 include
aerobic and anaerobic treatment methods and the
use of new biotechnologies.

Aerobic Treatment: Aerobic treatment options
passing the initial screening in Chapter 3
included activated sludge, trickling filters, and
rotating biological contactors. These methods
basically result in the oxidation of most organic
materials contained within the contaminated
surface water by the use of a mixed culture of
organisms. These methods would be used in lieu of
an air stripper or GAC treatment in a complete
treatment unit, as none of them are stand-alone
treatment methods. '

The estimated present worth costs for treatment
using these units are as follows:

Activated Sludge $4,500,000
Trickling Filters $1,200,000
Rotating Biological Contactors $7,100,000

Although each of these methods can be effective
and reliable in treating organically contaminated
water, each has at least one major drawback which
air stripping and GAC do not:

- Low strength contaminated surface water would
require Biochemical Oxygen Demand (BOD)
augmentation.

- The activated sludge process results in the
generation of non-reusable sludge which must
be treated as a hazardous waste.

- Trickling filters generally have relatively
high land area requirements.

- Rotating biological contactors are more
suited for secondary treatment.
Additionally, excess biomass must be treated
as a hazardous waste.
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Due to the above technical reasons and the higher
costs of these options compared to physical
treatment methods, aerobic treatment methods will
not be retained for further evaluation.

Anaercobic Treatment: Anaerocbic treatment options

passing the initial screening in Chapter 3
included anaerobic digestors, anaerobic contact
process, and anaerobic filters. These methods
accomplish elimination of organic contaminants by
using acid-forming bacteria to change the organics
to organic acids, then gasifying the organic acids
into methane and carbon dioxide. As with the
aerobic processes, the anaerobic processes would
be used in lieu of an air stripper or GAC
treatment in a total treatment system.

Although these methods are effective, reliable,
and have been in use for many years, each has
drawbacks not found in air strippers and GAC:

- Augmentation of BOD influent load would be
required for low level waste.

- Anaerobic digestors and anaercobic contact
processes are primarily suited for use in
reduction of biological sludges.

- Anaerobic processes have capital costs
greater than most other reactor
configurations.

Due to the technical problems and the higher costs
than physical treatment methods, anaerobic
treatment methods will not be retained for
alternative assembly.

New Biotec ¢ New biotechnologies involve
the use of cultured or genetically altered
microbes to remove organic contaminants. As with
other biological treatment methods, pretreatment
for the removal of metals and other solids would
be required.

Although not proven on a full-scale basis, this
method shows promise in the range of contaminants
it can degrade, along with the level of removal it
can provide. These units are commercially
available, and appear to be technically feasible.
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The estimated cost for this process is
approximately $520,000 (capital) plus an O & M
cost of $0.01/gallon treated, which results in a
present worth cost of $3,000,000. Considering the
significant increase in costs over the physical
treatment methods, such as carbon adsorption,
additional benefits in terms of increased
effectiveness do not occur. This method will not
be retained for alternative assembly.

: Physical and
chemical treatment technologies remaining after
screening include coagulation/flocculation,
granular activated carbon, precipitation,
sedimentation, and granular media filtration.
These technologies can be assembled into one
treatment system to effectively remove the
potential metals, PAH's, and organic surface water
contaminants.

At the first point in the treatment system, lime
is added to the surface water to precipitate the
metals. A coagulant such as alum or a polymer can
also be added to enhance solids settling.
Flocculation and clarification (sedimentation)
will follow and can be accomplished in one basin.
Sludge is removed from the bottom of the basin and
can be thickened and disposed of in a RCRA
landfill. A portion of the waste sludge can be
recirculated to the basin influent to enhance
precipitation and settling. A sand or multimedia
filter will then remove most of the remaining
suspended solids. Effluent from the filter can be
used for filter backwashing, and the filter
backwash wastewater can be added to the

clarifier.

The final treatment process is activated carbon
adsorption. Water is passed through a fixed bed
of activated carbon for organic contaminant
removal. Either a pressure or gravity carbon
contacting system could be used. The carbon will
require periodic replacement or regeneration. It
was assumed that spent carbon can be disposed of
as a hazardous waste, or incinerated.

Construction of carbon regeneration facilities
would not be cost-effective for the small amount
of carbon to be used; however, if it is
acceptable, regeneration of carbon can be provided
by the manufacturer and regenerated carbon used in
place of virgin carbon.
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The present worth cost of a 50 gpm treatment plant
for the site is about $1,132,000. This combined
treatment option will be retained for alternative
assembly.

4.4.6 Waste Water Discharge

Surface water discharge options passing the initial
screening in Chapter 3 included discharge to a POTW,
discharge to a RCRA facility for treatment, discharge
to surface water, and deep well injection.

al

Discharge to POTW: Publicly owned treatment

plants (POTW) as far away as Youngstown, Ohio were
contacted relative to accepting contaminated
surface water for treatment. POTWs contacted
included: Akron, Summit County, Alliance,
Youngstown, Canton, Massillon, and the Northeast
Ohio Regional Sewer District. All of the plants
contacted indicated they were not permitted to
accept wastewater from a Superfund site or from
outside their district. Therefore, this option
will not be retained for inclusion in alternative
assembly.

e We ¢ Contaminated
water could be disposed in deep injection wells.
The quantity of water to be disposed
(approximately 40,000 gallons/day) is large, and
well operators are reluctant to accept such a
volume. Assuming that an operating, permitted
deep injection well could be found within 250
miles of the site, the estimated present worth
cost for transportation alone is $5,000,000.
Additional costs would be incurred for actual
injection of the water. Based on the high cost
and administrative difficulties in comparison to
onsite physical treatment, deep well injection
will be eliminated from alternative assembly.

Discharge to Surface Water: After onsite
treatment, the treated effluent must be disposed.
The treatment system discharge will meet
appropriate NPDES standards.

Due to potential enforcement actions under
consideration by the Ohio EPA against nearby solid
waste facilities, direct discharge to nearby
surface water course will not be permitted. A
6-inch diameter steel pipe will be constructed
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from the onsite treatment unit discharge to a
point approximately 3,000 ft. southeast, where it
will be outletted into natural drainage. Present
worth cost of this discharge pipe is approximately
$112,000. This option will be retained for
inclusion in remedial alternative assembly.

d. Discharge to RCRA Facility: Two RCRA facilities
were contacted relative to receiving contaminated
water for treatment. For estimating purposes, a
treatment cost of $0.15/gallon was used, along
with transportation costs based on a 50 mile trip
(one way). Based on these figures, the present
worth of this option is about $26,000,000.
Discharge to a RCRA facility for treatment is an
effective and reliable method of discharging
contaminated surface water, however, an onsite
treatment facility could perform the same function
at significantly less cost. Discharge to a RCRA
facility will not be retained for alternative
assembly.

4.4.7 other Management Options

The only technology that survived the Chapter 3
screening in this action category was resident
relocation. Relocation of nearby residents was
considered a viable option to reduce receptor contact
with contaminated surface water. The Watson residence,
east of the site, is located in an area which
periodically received surface water overflow from the
east pond. During the spring of 1987 the berm of the
east pond was built up and a controlled pond overflow .
system was installed by TAT through an emergency
response action. This has effectively eliminated the
surface water discharge in the Watson property. For
this reason, the relocation of the Watson residence
will not be included for assembly in remedial
alternatives as a surface water management option.

The technology screening for the surface water operable
unit is summarized on Figure 4-4 and Table 4-3.

GROUNDW.

Groundwater remedial technologies and process options
are considered together. General response actions and
applicable technologies for groundwater and free
floating product are presented on Figure 3-5, and
discussed in Table 3-8.
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TABLE 4-3
SUMMARY OF APPLICABLE TECHNOLOGY SCREENING
SURFACE WATER OPERABLE UNIT
SUMMIT NATIONAL FEASIBILITY STWDY
General
Response Remedial Process Rejection
Action Jechnology Option Effectiveness Implementability Cost Retained Rationale
NO ACTION None Risks are identified in the Environ- -- None Yes
ment and Public Health Risk Assessment
ACCESS Use Limita- Deed Reduces risk of direct contact with Easily implemented. Low capital cost. Yes
RESTRICTIONS tions Restrictions contaminated soil, sediment, and Enforcement may be No maintenance
subsurface wastes, Contaminants difficult. cost.
remain on site. Effectiveness is
dependent upon implementation in the
future. Does not provide a physical
barrier to site access.
Site Reduces risks of direct contact with Easily implemented. Approximately Yes
Fencing contaminated surface water on gite. Routinely used. $72,000 capital
Does not reduce risks associated cost. Includes
with surface water leaving the site. purchase of 4
» Effectiveness is dependent upon acres. Low
_L implementation in the future maintenance cost.
—
Moni toring Runof f Used to evaluate performance of Commonly used sampling Moderate operation Yes
Monitoring other surface water remedial and analysis procedures. cost. Present
actions, and detect migration of worth of
contaminants. Does not reduce $150,000.
mobility, toxicity, or volume of
contaminants.
CONTAINMENT Surface Grading Reduces run-on and run-off, thus Common procedure for Capital cost of Yes
Controls reducing volume of contaminated civil construction $430,000.
surface water, Existing contaminated projects. Easy to
surface water will still require implement.
treatment/disposal. Short-term
impacts due to creation of noise,
odors and dust.
Revegetation Stabilizes surface soil, thus Common procedure. Easy Present worth of Yes
reducing surface water contamina- to implement. $46,000
Does not reduce risks associated Little or no
with surface water leaving site. maintenance.
Diversion and Reduces run-on and run-off, thus Common procedure for Capital cost of Yes

Collection

reducing volume of contaminated
surface water generated. Contami-
nated surface water is contained
for subsequent treatment/disposal.

civil construction
projects. Easy to
implement.

$210,000
Low maintenance
costs.




Table 4-3

Page 2 of 5
General L
Response Remedial Process . Rejection
Action T L ti ffecti Impl ementability Cost Retained Rationale
CONTAINMENT Soil Cover Reduces surface water contamina- Conmmon procedure, Capital Cost of Mo Does not
(Cont'd) tion due to contact with contemi- relatively simple to $720,000. provide
nated soil. implement. Period mainten- adequate
ance required. protection
against
infiltra-
tion.
Capping Single Layer Reduces surface water contamina- Construction is rela- Low capital cost No Does not
Cap tion due to contact with contami- tively simple. Poten- relative to other provide
nated soil. tial for cracking due = capping alterna- adequate
to freeze-thaw cycles. tives - $1,200,000, protection
High maintenance against
due to cracking. infiltra-
tion.
Multi-Layer Reduces surface water contamina- Construction is rela- Present worth of Yes
Cap tion. tively complex and time $3,700,000.
consuming. Least
susceptible to cracking.
Self-healing if cracked.
COLLECTION Bulk Liquid Pumps/ Removes existing and collected Pumps and vacuum trucks Low to moderate Yes
Removal Industrial surface water. Water removed are available and easily capital and
Vacuums requires treatment prior to dis- operated. maintenance costs.
charge. Present worth of
$20,000.
TREATMENT Physical Activated Removes dissolved organics. Spent Proven and available Moderate capital Yes
Treatment Carbon carbon adsorbent must be treated/ technology. Metals and operation and
Adsorption disposed. System is proven reliable. must be removed prior maintenance costs.
to activated carbon Present worth of
treatment. $464,000.
Air (or Gas) Removes volatile organic contaminants Proven and available High capital and No GAC
Stripping from water. Risks associated with technology. May be operation and provides
BNA and inorganic contaminants are  used as pretreatment maintenance costs. similar
not reduced. VOC emissions with other treatment Present worth of treatment
require collection and GAC. technologies. . $1,210,000. at less
treatment. cost.
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Table 4-3
Page 3 of 5

General
Response Remedial
Action Technology

Process
Option

Effectiveness

Implementability

TREATMENT
(cont'd)

Chemical
Treatment

" Steam

Stripping

Coagulation,
Flocculation

Sedimentation

Flotation

Granular
Media
Filtration

Precipita-
tion

Removes volatile organic contami-
nants from water. Risks associated
stripping. Risks associated with
BNA and inorganic contaminants are
not reduced. System is proven
reliable,

Removes particulate-borne contami-
from water. Provides storage
potential for contaminated water.
Produces a sludge which must be
treated/disposed. Risks associated
with dissolved contamination are
not reduced.

Removes particulate-borne contamin-
ation. “Froth™ must be treated.
Risks associated with dissolved
contaminants are not reduced.

Removes particulate-borne contami-
nants from water. Contaminants
collected in filter must be treated/
disposed. Risks associated with
dissolved contaminants are not
reduced.

Removes dissolved metals from water.
Produces a sludige which must be
treated/disposed. Risks associated
with organic contaminants are not
reduced.

Cost

Proven and available
technology. May be
used as pretreatment
with other treatment
technologies.

Technically feasible and
available. May be
necessary prior to
other treatments.

Proven and available
technology. May be used
as pretreatment with
other treatment techno-
logies.

Technically feasible and
available. May be
necessary prior to
other treatments.

Technically feasible and
available. May be
necessary prior to
other treatments.

High cepital and No
operation and
maintenance costs.
Present worth of
$1,318,000.

Moderate capital and
operation and
maintenance costs.
Present worth of
$550,000.

Moderate capital No
and operation and
maintenance costs.

Low capital and Yes
operation and
maintenance costs.
Present worth

included in coagu-
lation/flocculation
costs.

Low capital and Yes
operation and
maintenance costs.
Present worth

included in coagu-
lation/flocculation
costs.

Rejection

Retained Rationale

GAC
provides
similar
treatment
at less
cost.

Yes

Performs
same func-
tion as
sedimenta-
tion, but
does not
provide
storage
potential.




Table 4-3

Effectiveness

Page 4 of 5

General

Response Remedial Process

Action Technology Option

TREATMENT Biological Aerobic

(cont'd) Treatment Biological
Treatment
Anaerobic
Biological
Treatment
New Biotech-
technologies

DISPOSAL Wastewater Discharge to

Discharge POTW
t ¢ } I —

Reduces or eliminates volume and
toxicity of organic contaminants.
May not be effective for wide range
of contaminents present. Spent
biomass requires treatment/disposal.

Reduces volume and toxicity of
organic contaminants. Particularly
effective for high concentrations
of contaminants in water. May not
be effective for wide range of
contaminants present. Spent biomess
requires treatment/disposat.

Reduces volume end toxicity of
organic contaminants. Effective
for concentrations found on site.

Reduces low levels of contamination.

Rejection
lmplementability —Cost Retoined Rationale
Mobile treatment units High capital No Combina-
are available. Specific and operation and tion of
biological reactor used maintenance costs. physical
will be determined at ‘Estimated present treatment
the design phase. worths of processes

$1,200,000, provides
$4,500,000 and same func-
$7,100,000 for tion at
trickling filters, signifi-
activated sludge, cantly less
and rotating bio- cost.
logical contactors.
(RBCs), respectively.
Mobile treatment units Moderate capital No Influent
are available. Specific and operation and 800 would
biological reactor used maintenance costs. have to be
will be determined at augmented.
the design phase. Physical
treatment
provides
same func-
tion at
signifi-
cantly less
cost.
Mobile treatment units Present worth No Physical
are available. Specific (capital and 0 & M) treatment
biological reactor used of $3,000,000. provides
will be determined at same
the design phase. function at
signifi-
cantly less
cost.
Significant distance Moderate to high No No POTW
to nearest POTW. Diffi- capital and opera- contacted
cult to obtain adminis- tion and maintenance will
tive approval. cost due to distance accept
to POTW. discharge.

— — +— — — — — — —
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Table 4-3
Page 5 of 5
General
Response Remedial Process
Action Technology Option _Effectiveness
DISPOSAL Discharge to Permanently disposes of contami-
(cont'd) Deep nated water. Isolates contamina-
Injection tion from public, but does not
Well affect toxicity or volume.
Discharge to Does not reduce toxicity. Increases
Surface Water area of surface water contamination.
Only applicable for delisted treat-
ment products.
Discharge to RCRA treatment facility removes most
RCRA most, if not all, waterborne
Facility contaminents.
OTHER Regident Removes potential receptors from
OPTIONS Relocation areas of contamination. Does not

affect mobility, toxicity, or
volume of contaminants.

Cost

Retained

Rejection
Rationale

No existing wells in
region would accept
quantity to be disposed
(40,000 gals./day)

Requires construction
of 3000 ft. of pipeline.
Difficult to obtain
administrative approval.

Significant distance to
nearest RCRA treatment
facility, but adminis-
tratively feasible.

May be difficult

to isplement from an
administrative stand-
point.

Extremely high. No
$5,000,000 for
transportation

alone.

Moderate capital Yes
cost, low main-

tenance cost.

Capital or operation
and maintenance

costs of $112,000.

Low capital, but No
very high opera-

tion costs due to

high transporta-

tion charges.

Present worth
$26,000,000.

Moderate capital No

cost of $38,000.

Does not
comply with
intent of
SARA.
Water can
be treated
and
discharged
for a

lower cost.

onsite
treatment
signifi-
cantly less
expensive
with simi-
lar
results.

Surface
water
problem
has been
addressed
by another
action.




Potential groundwater remedial actions are limited due
to complex hydrogeology at the site (see Appendix B).
Contamination was detected in the Water Table Aquifer
and the Upper Intermediate Unit. The hydraulic
gradient in the contaminated region of the Upper
Intermediate Unit is predominantly vertical with flow
in a downward direction. In order to contain the
contaminated groundwater in this unit and prevent
contamination of the Upper Sharon Aquifer, it will be
necessary to reverse the downward hydraulic gradient.
Pumping of the Intermediate Unit directly would be
ineffective for altering the gradient due to low
predicted well yields (<1 gpm; see Appendix B). The
only effective means of reversing the vertical gradient
would be to eliminate the driving hydraulic head above
the Intermediate Unit by dewatering the Water Table
Aquifer within the site boundaries. Although this
action will not completely reverse the gradient in the
Upper Intermediate Unit, it should effectively stagnate
the contaminated groundwater plume. Once stagnated,
contaminated water from this unit can be collected and
treated. Following are evaluations of specific
technologies which could be used to perform this
remedial action.

4.5.1 No Action:

The NCP requires No Action to be carried through
detailed analysis of alternatives.

4.5.2 Access Restrijctions:

As with the so0il, sediment and subsurface waste
operable unit, the purpose of access restrictions is to
prevent exposure of receptors to contaminants. In the
groundwater operable unit, deed restrictions are
options that would be used to prevent future use of
contaminated groundwater in the water table and Upper
Intermediate Unit, and groundwater monitoring would be
used to determine whether the contaminant plume is
migrating off site. Groundwater monitoring would
include the installation of new monitoring wells into
the Upper Sharon Aquifer, new wells into the Upper
Intermediate Unit, and appropriate analytical testing
for a 30 year period. The estimated present worth of
groundwater monitoring is about $570,000. These
options are considered technically viable and could be
used in conjunction with other remedial technologies as
part of a comprehensive remedial action at the site.
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4.5.3 contaipment:

Viable groundwater containment technologies from the
Chapter 3 screening include capping and vertical
barriers. Capping was discussed under the
soil/sediment/subsurface waste operable unit. The
multi-layer cap was retained as an effective means of
preventing infiltration and leaching of contaminants to
groundwater.

Vertical Barriers: Slurry walls are the only vertical
barrier technology carried forth from the initial

screening. A soil-bentonite slurry wall approximately
3 ft. thick would be placed around the site perimeter
to depths up to 40 ft. This would include about 6 ft.
of penetration into the underlying bedrock to effect a
good seal. The slurry wall would_achieve a maximum
permeability of approximately 10~/ cm/sec., about one
order of magnitude less than the surrounding soil. The
soil-béentonite slurry wall is a proven technology which
is considered effective and reliable in containing
groundwater. The perimeter slurry wall at this site
would prevent lateral migration off site of free
product and groundwater. A 30 year present worth
estimate for the soil-bentonite slurry wall is
$1,250,000. This technology will be carried forward
for inclusion in remedial alternatives.

4.5.4 Groundwater Collection

Groundwater collection could include a system of
extraction wells and/or pipe and media drains.
Calculations on which the systems analyzed were based
are presented in Appendix C. For lowering of the
groundwater table, it is estimated that an overall
pumping rate of + 30 gpm would be required. This
estimate includes consideration of the effects of a cap
and vertical barrier on the recharge rate of the
groundwater table.

a. t i W - ble i ¢ Placing
approximately 220 wells around the site perimeter
and within the site would be sufficient to prevent
downward migration of contaminants by lowering the
water table to the top of rock. Extraction wells
are considered effective and technically viable
for groundwater collection, despite the fact that
low soil permeabilities require the use of many
wells in a grid pattern on closely spaced centers
(50 ft.). Pumping would be required
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indefinitely. Although reliability is good,
regular maintenance and pump replacement would be
required throughout the collection period. This
action is expected to be implemented as a part of
other activities such as treatment or disposal.
The estimated 30 year present worth for extraction
wells, pumps, and O & M is $4,200,000 for a 30 gpm
pumping system. This option will be included in
the assembly of alternatives.

Free product would be collected by means of
skimmer pumps placed in wells containing an
immiscible phase. Non~floating free product
should eventually be collected by the extraction
wells. Once collected, free product would be
drummed and treated, along with other drummed
"liquid waste. Skimmer pumps have been proven
effective and reliable for the selective removal
of a floating phase on groundwater. This
technology will be retained for alternative
assembly.

-W : Pipe
and media drains could be placed around the site
perimeter, and also on 100 ft. centers throughout
the site to lower the water level of the
groundwater table. This would require the
installation of a perimeter trench around the
entire site and five equally spaced drains running
in an east-west direction. These drains would
have to extend to the top of rock to depths up to
30 ft. The cost of constructing trenches to this
depth is much greater than for wells because the
trench walls must be shored. The estimated cost
for the construction of trenches around the
perimeter and other trenches on 100 foot centers
through the site connecting to the perimeter
trench is $7,400,000.

In addition, workers could be required to enter
the contaminated zone to construct the trench
drains. For these reasons, dewatering trenches
will only be considered for alternatives which
require excavation of all material to bedrock. 1In
this case, the drain could be constructed by
bringing it up concurrent with the uncontaminated
material replaced in the excavation. Free product
would be removed during excavation dewatering.
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The pipe drain consists of a perforated collection
pipe placed at the bottom of a trench backfilled
with gravel. A geotextile fabric is placed on
both sides of the trench to prevent migration of
fine soil particles into the trench. These drains
will collect water flowing into the site from
either the perimeter or from below. Dewatering of
the entire soil depth is possible with pipe and
media drains if properly installed and operated.
Pipe and media drains are considered reliable and
effective in collecting contaminated groundwater
or in controlling groundwater gradients. However,
considering the close spacing of the trench
drains, and the possible requirement for shoring,
they are not considered technically feasible
unless the entire soil zone is being excavated.

If these drains are installed in conjunction with
excavation of the entire soil zone, the total
present worth of this option including
construction, operation and maintenance is
$440,000. Pipe and media drains will be
considered for use in alternatives in lieu of
extraction wells when the entire soil zone is
being excavated.

Extraction Wells - Upper Intermedjate Unit: After
the contaminated groundwater in the Upper
Intermediate Unit is stagnated, it could be
extracted by means of wells. This would be
accomplished by installing 12 wells on 100 ft.
spacings into the Upper Intermediate Unit. These
wells would be located on the southern portion of
the site. Due to the low permeability of this
unit, predicted well yields are about one gallon
per minute. Complete restoration of the agquifer
(removal of all contamination) would be slow;
however, when combined with stagnation of the
contaminant plume, this could be accomplished with
minimal risk to public health. Contaminated water
withdrawn would be treated and/or disposed. The
estimated present worth cost (30 year period) for
deep extraction wells is $288,000. This option
will be retained for assembly of alternatives.

i - Wat e ifer:
Lowering of the Water Table Aquifer could also be
accomplished by the installation of 14 radial
collector wells. Each well would consist of a
6-ft. diameter caisson hole to bedrock with ten
100 foot horizontal perforated well casings
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extending radially from it. Construction of these
collector wells would require a worker to enter
and work from within the caisson in the
contaminated zone. Health and safety risks would
be greater than other options. Based on the high
cost (approximately $5,500,000 capital versus a
total present worth of $4,200,000 for wells) and
health and safety risks, radial collection wells
will be eliminated from further consideration.

4.5.5 Groundwater Treatment:

Various waste treatment technologies were previously
discussed in the surface water operable unit.
Groundwater treatment would require the addition of an
oil-water separator to the treatment system.

Qil-Water Separation: A simple gravity separator could
be used to remove free product from the extracted
groundwater. The extracted product would be drummed
and shipped to an offsite facility for reclamation,
treatment, or incineration. The additional 30 year
present worth cost estimated to add an oil-water
separator to the treatment system is about $23,000.
This option will be retained for alternative assembly.

4.5.6 Groundwater Discharge:

Discharge technologies were previously described in the
surface water operable unit. The POTW, RCRA facility,
and deep well injection options were eliminated from
further evaluation. Discharge of treated water to
nearby surface drainage courses will be considered for
remedial alternatives.

4.5.7 Qther Management Options

Other management options applicable to the groundwater
operable unit are development of an alternative
drinking water supply, individual home treatment, and
resident relocation. The only residence affected by
contaminated drinking water is the Watson residence.

It was decided previously that for adequate protection
from soil contaminants, the Watson home should be
relocated. 1In doing so, the groundwater contamination
problem will also be rectified with the installation of
a new well to uncontaminated groundwater, the cost of
which is estimated to be $6,000. As such, further
consideration of an alternate drinking water supply and
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individual treatment units is not necessary. Resident
relocation will be retained for assembly of
alternatives.

The technology screening for the groundwater operable
unit is summarized on Figure 4-5 and Table 4-4.
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TABLE

4-4

SUMMARY OF APPLICABLE TECHNOLOGY SCREENING
GROUNDWATER OPERABLE UNIT
SUMMIT NATIONAL FEASIBILITY STUDY

General e
Response Remedial Process Rejection
Action _Technology Option Effectiveness __Implementabilijty _Cost Retained Rationale
NO ACTION None Risks are identified in the Environment -- None Yes
and Public Health Risk Assessment.
ACCESS Use Limita- Deed Res- May reduce risk of direct contact Easily implemented. Little or no Yes
RESTRICTIONS tions trictions with contaminated groundwater. Does capital cost.
not reduce risks associated with
migration of contaminated groundwater.
Monitoring Ground- Used to detect migration of the Monitoring well Moderate capital Yes
water contaminant plume. Does not recuce installation is widely and operation
Monitoring mobility, toxicity, or volume. accepted practice. and maintenance
costs., Present
worth of $570,000.
CONTAINMENT Capping Single Reduces mobility of contaminants and Construction is rela- Low capital cost No Does not pro-
Layer Cap risk of direct contact; however, tively simple. Poten- relative to other vide adequate
contaminents remsin on site. Restric- tial for cracking due  capping alternatives, protection
tions on future use required. Some to freeze-thaw cycles. High maintenance cost against
materials incompatible with onsite due to frequent leaching.
cracking. Present
worth of
$1,200,000.
Multi- Reduces mobility of contaminents Construction is rela- Present worth Yes
Layer Cap and risk of direct contact; tively complex and time of $3,700,000
however, contaminants remain on site. consuming. Least
Restrictions on future use required. susceptible to cracking.
Self-healing if cracked.
Verticslt Soil- Reduces lateral flow of groundwater. Construction techniques Capital cost of Yes
Barriers Bentonite Toxicity and volume of contami- are well developed. May $1,250,000.
Slurry nation is unaffected. Dowward be difficult to achieve Low maintenance cost.
wWall vertical gradient in contaminated permeability signifi-
aquifer Limits effectiveness cantly lower than that of
of vertical barriers. the surrounding units.
i { [ | t | | [ { r — e e
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Table 4-4
Page 2 of 6
General L
Response Remedial Process Rejection
Action Technology Option Effectiveness Implementability Cost Retained Rationale
COLLECTION Extraction Extraction Pumping of the Watertable Aquifer to Due to low permeability High capital and Yes
Wells (in reduce hydreaulic head can effectively a large number of wells operation and
Water immobilize contamianted groundwater are required. Drilling maintenance costs.
Table) in the Upper Intermediate Unit. Water and pumping technologies Present worth of
punped from Watertable Aquifer will are standard. $4,200,000.
require treatment/disposal, as will
associated free product skimmed from
wells.
Extraction Pumping of the Upper Intermediate Unit Due to low permeability, High capital and Yes
Wells (in would reduce deep groundwater contami- a large rumber of wells operation and
Upper nation, Rate of extraction would be is required. Drilling maintenance costs.
Inter- slow. and pumping technolo- Present worth of
mediate gies are standard. $290,000.
Unit)
Drains Drains can be used to collect water Construction is well Present worth of Yes
from the Watertable Aquifer for developed. Depth of $440,000 when all
treatment. drains is limited. soil is excavated.
$7,400,000 when
installed with
vadose zone or “hot-
spot® excavation,
Radial Could be effectively used to dewater Construction techniques High capital and No Unacceptable
Collector the Water Table Aquifer. Not are complex. Workers operation and health and
Wells applicabte for construction in would be required to maintenance costs. safety risks
bedrock. work within caissons Capital cost of to workers.
in contaminated $5,500,000. Cost higher
material. than conven-
tional wells
for dewater-
ing Water
Table

Aqui fer.




Table 4-4

Page 3 of 6
General
Response Remedial
Action Yechnology
TREATMENT Physical
Treatment
] {

Process
Option

Effectiveness

Oil-Vater
Separation

Activated
Carbon
Adsorption

Air
or Gas
Stripping

Steam
Stripping

Coagula-
tion,
Floccula-
tion and
Sedimenta-
tion

Flotation

Implementobility

Cost

Removes free oil from groundwater.
Risks associated with other organic
and inorgenic contaminants are not
reduced. Oil requires treatment/

disposal.

Removes dissolved organics. Spent
carbon adsorbent must be treated/
disposed. System is proven reliable.

Removes volatile organic contaminants
from water. Risks sssociated with
BNA and inorganic contaminents are
not reduced. System is proven
relisble.

Removes volatile organic contami-
nants from water. Risks associated
stripping. Risks associated with
BNA and inorganic contaminants are
not reduced. System is proven
relisble.

Removes particulate-borne contami-
from water. Provides storage poten-
tial for contaminated water. Pro-
duces a sludge which must be
treated/disposed. Risks associated
with dissolved contamination

are not reduced,

Removes particulate-borne contamin-
ation. “Froth® must be treated.
Risks associated with dissolved
contaminants are not reduced.

Proven and available
technology. May be
necegsary prior to
other treatments.

Proven and available
technology. Metals

must be removed prior

to activated carbon
treatment.

Proven and available

technology. May be
used as pretreatment
with other treatment
technologies.

Proven and available

technology. May be
used as pretreatment
with other treatment
technologies.

Technically feasible and Moderate capital and

available. May be
necessary prior to
other treatments.

Proven and available

Low capital and
opeation and
maintenance costs.
Present worth of
$23,000

Moderate capital
and operation and
maintenance costs.
Present worth of
$464,000.

High capital

and operation and
maintenance costs.
Present worth of
$1,210,000.

High capital

and operation and
maintenance costs.
Present worth of
$1,318,000.

operation and
maintenance costs.
Present worth of
$550,000.

Moderate capital

technology. May be used and operation and

as pretreatment with

other treatment techno-

logies.

maintenance costs.

S N el s L

Rejection

Retained Rationale

Yes

Yes

No GAC
provides
similor
treatment
at less
cost.

No GAC
provides
similar
treatment
at less
cost.

No ° Performs
same func-
tion as
sedimenta-
tion, but
does not
provide
storage
potential.
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Table 4-4 |
Page &4 of &
General
Response Remedial Process
Action Technology Option Effectiveness Implementability __Cost Retained
TREATMENT Granular Removes particulate-borne contami- Technically feasible and Low cepital and Yes
(cont'd) Media nants from water. Contaminants available., May be operation and
Filtration collected in filter must be treated/ necessary prior to maintenance costs.
disposed. Risks associated with other treatments. Present worth
dissolved contaminants are not included in coagu-.
reduced. lation/flocculation
costs.
Chemicat Precipita- Removes dissolved metals from water. Technically feasible and Low capital and Yes
Treatment tion Produces a sludge which must be available. May be operation and
treated/disposed. Risks associated necessary prior to maintenance costs.
with organic contaminants are not other treatments. Present worth in-
reduced. cluded in coagul-
ation/flocculation
costs.
Biologicat Aerabic Reduces or eliminates volume and Mobile treatment units High capital No
Treatment Biological toxicity of organic contaminants. are available. Specific and operation and
Treatment May not be effective for wide ‘range biological reactor used maintenance costs.
of contaminants present. Spent will be determined at Present worths of
biomass requires treatment/disposal. the design phase. $1,200,000, .
$4,500,000, and
$7,100,000 for
trickling filters,
activated studge, and
RBCs, respectively.
Anaerobic  Reduces volume and toxicity of Mobile treatment units Moderate capital No
Biological organic contaminants. Particularly are available. Specific and operation and
Treatment effective for high concentrations biological reactor used maintenance costs,

of contaminants in water. May not
be effective for wide range of
contaminants present. Spent biomass
requires treatment/disposal.

will be determined at
the design phase.

Rejection
Rationale

Combina-
tion of
physicat
treatment
processes
provides
same func-
tion at
signifi-
cantly less
cost.

Influent
800 would
have to be
augmented.
Physical
treatment
provides
same func-
tion at
signifi-
cantly less
cost.




Table 4-4
Page 5 of 6

General
Response Remedial

Action  Technology

Process
Option

_Effectiveness

Imptementabitity

TREATMENT
(cont'd)

Wastewater
Discharge

DISPOSAL

New Bio-
technolo-
gies

Discharge
to POTW

Discharge
to Deep
Injection
Well

Discharge
to Surface
Water

Discharge
to RCRA
Facility

Reduces volume and toxicity of
organic conteminants. Effective
for concentrations found on site.

Reduces low Levels of contamination.

Permanently disposes of contami-
nated water. Jsolates contamina-
tion from public, but does not
affect toxicity or volume.

Does not reduce toxicity. Increases
area of surface water contamination.

Only applicable for delisted treat-

ment products.

RCRA treatment facility removes most
most, if not all, waterborne
contaminants.

Mobile treatment units
are available.
biotogical reactor used
will be determined at
the design phase.

Significent distance
to nearest POTW.
cult to obtain adminis-

tive approval.

No existing wells in
region would accept

quantity to be disposed
(11,000 gals./day)

Requires construction
of 3000 ft. of pipeline.
Difficult to obtain
administrative approval.

Significant distance to
nearest RCRA treatment
facility, but adminis-
tratively feasible.

Rejection
Cost tai Rat le
Present worth No Physical
Specific (capital and O &k W) treatment
of $3,000,000. provides
same
function at
gignifi-
cantly {ess
cost.
Moderate to high No No POTUW
Diffi- cepital and opera- contacted
tion and maintenance will .
cost due to distance accept
to POTM. discharge.
Extremely high. No Does not
$5,000,000 for comply with
transportation intent of
alone. SARA.
Water
be treated
and
discharged
for a
Llower cost.
Moderate capital Yes
cost, Low mainten-
ance costs. Capital
and operation and
maintenance costs of
$112,000.
Low capital, but No Onsite
very high opera- treatment
tion costs due to signifi-
high transporta- cantly less
tion charges. expensive
Present worth with simi-
$26,000,000. lar
results.
t |  § | — ©— t—
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Response Remedial
Action Technol

Process
Option

OTHER OPTIONS

Alternate
Drinking
Water
Supply

Individuat
Home Treat-
ment Units

Resident
Relocation

| [ I { | | { (
Rejection
Effectiveness Implementabi lity Cost Retained Rationale
Provides potential receptors with a .- .- No Resident
safe source of drinking water. relocation
Does not affect mobility, toxicity, necessary
or volume of contaminants. for protec-
tion from
exposure to
contami -
nated soil.
This option
would be
redundant.
Provides potential receptors with .- .- No Resident
safe drinking water. Effective- relocation
ness is dependent on selection of necessary
and maintenance of treatment unit. for protec-
tion from
exposure to
contami -
nated soil.
This option
would be
redundant.
Removes potential receptors from May be difficult Moderate capital Yes

areas of contamination. Does not
affect mobility, toxicity, or
volume of contaminants.

to implement from an
administrative stand-
point.

cost of $38,000




CHAPTER 5

ALTERNATIVES DEVELOPMENT

ASSEMBLY AND DETAILED DESCRIPTION OF ALTERNATIVES

Technologies surviving the screening presented in Chapter 4
are assembled into remedial action alternatives in this
chapter. Since 17 technologies with 28 associated process
options remain, the number of potential combinations of

- each alternative relative to the overall remedial action

goals and objectives is presented. The following detailed
descriptions of the assembled alternatives present

information on process options included and the effects of
each proposed technology on the operable units at the site.

Table 5-1 presents the matrix of the surviving technologies
and the alternatives assembled for detailed analysis.
Numerous variations and combinations of the alternatives
exist which may be considered when selecting the preferred
alternative. A discussion of the objectives of each
alternative relative to the overall remedial action goals
and objectives is presented. The following detailed
descriptions of the assembled alternatives present
information on process options included and the effects of
each proposed technology on the operable units at the site.

ALTERNATIVE NO, 1 - NO ACTION

The No Action alternative is required by the NCP to be
carried through to detailed analysis of alternatives and
provides a baseline for comparison of other alternatives.
This alternative would result in the public health and
environmental risks identified in the public health
evaluation included in the RI and the risk assessment
summarized in Chapter 2 of this report.

ALTERNATIV - TION WI ONITORING
The major components of Alternative 2 are:

Access/Deed Restrictions

Runoff Monitoring

Groundwater Monitoring
Relocation of Watson Residence

00O0O0
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TABLE 5-1

ALTERNATIVES DEVELOPMENT
SOIL, SEDIMENT, SUBSURFACE WASTE, SURFACE WATER AND GROUNDWATER OPERABLE UNITS
SUMMIT NATIONAL FEASIBILITY STUDY

1 2 3 4 5 6 7 8 9
Resident Thermal Thermal In-Situ In-Situ
Relocation Capping RCRA Treat Thermal Treat All vitrification Vitrification
No with with Drum Landfill for “Hot Spot™ Treat Unconsol idated of ™Hot Spot®  of Vadose
Action Monitoring Incineration Vadose Sofl Soil ___ Vadose Soit __ Materisl _ sofl Soil
Access Regtrictiong
Deed Restrictions & Site Fencing X X X X X X X X
Runoff Monitoring X X X X X X X X
Groundwater Monitoring X X X X X X X X
Contaipment
Surface Controls - Grading
Revegetation, Diversion and
Collection Systems X X X X X X X
Multi-Layer Cap X X X X X
Soil-Bentonite Slurry Wall X X X X X X X
ecti
Wells to Water Table Aquifer X X X X X X
Pipe and Media Drains in
Water Table Aquifer X
Wells in Upper Intermediate Unit X X X X X X X
Skimmer Pumps for Free Product X X X X X X X
Removal
Excavation of Drums and Tanks X X X 4 X X X
Excavation of Sediment X X X X X ) 4 X
Excavation of "Hot Spot* Soil X X '
Excavation of All Vadose
Contamination X X
Excavation of All Unconsolidated
Material X
Structure Demolition X X X X X X X
[ { { [ { | 4 | | — — — B +— &+ — 1




TABLE 5-1
Page 2
1 2 3 4 5 6 7 8 9
Resident Thermal In-Situ In-Situ
Relocation Capping RCRA Treat Thermal Treat ALl vitrification vitrification
with with Drum Landfill for “Hot Spot® Treat Unconsol idated of “Hot Spot" of Vadose
Actlon Monitoring Incineration _Vadose Soil Soil Vadose Soil Material Soil Soil
Irea t
Thermal Treatment of Drummed
Material X X X X X  § X
Thermal Treatment of “Hot Spot*
Soil X
Thermal Treatment of All .
Vadoge Contamination X
Thermal Treatment of All
Unconsol idated Material X X

In-Situ Vitrification of

“Hot Spot* Soil

In-Situ Vitrification of

Vadose Soil X
Water Treatment (Oil-water

separation, coagulation,

flocculation, sedimentation,

filtration, GAC) ] X X X X X X X
Disposal
Onsite Soil Replacement X X X
Onsite RCRA Landfitl X X X X
Water Discharge to Surface Water X X X X X X X

Qther Management Options
Relocation of Watson Residence X X X X X X X X




This alternative is intended to represent a minimum action
alternative which would offer protection for that portion
of the public currently at a direct risk from known
existing site hazards. The potential risks that the
residents located along tge eastern perimeter are exposed
to are in excess of a 10" ° total cancer risk. The
mobility, toxicity, or volume of the wastes or contaminated
materials is unaffected by this alternative, and the major
existing contaminant source (buried drums and tanks) would
remain unremediated and on site. The site plan for
Alternative 2 is shown on Figure 5-1. This alternative
could be implemented in less than one year.

Access/De e ic

Deed restrictions would be placed on the site property.

The restrictions would prevent future development of the
land to protect against direct contact with contaminants or
further migration that would result from site excavation.
The deed restrictions would also prohibit use of
groundwater or installation of water supply wells on site.
Access to the site would be controlled by extending the
existing fencing around the site perimeter 100 ft. south
and 150 ft. east, as shown on Figure 5-1, to enclose all
identified contaminated areas.

Runoff Monitori

Surface water and sediment samples would be collected and
analyzed on a quarterly basis from the controlled pond
discharge at the southeast corner of the site. Following
the Emergency Response Action in Spring, 1987, all surface
water from the site currently flows to the central ponds
and overflow is discharged to the lower east drainage
ditch. Monitoring would be used to detect migration of
surface soil and sediment contamination from the site,
which would signal the need for further remedial action to
adequately protect public health and the environment.
Monitoring would be an ongoing activity as long as
contaminants remained on site.

G W M

Future contaminant migration would be assessed through a
regular groundwater monitoring program. The groundwater
monitoring program will consist of quarterly samples of
seven monitoring wells for a 30-year period, including:

o One new upgradient and one new downgradient monitoring
well screened in the Upper Sharon;

5-4

t

o — — — — — L



_LEGEND

X X SITE FENCE DELINEATING

AREA OF DEED RESTRICTIONS

IS ———
A

@ RUNOFF MONITORING LOCATION

—

MW  WATER TABLE
o

~“] MONITORING WELL
AN //F - ~ - .MW INTERMEDIATE UNIT
N 9750 \‘ & - - — MONITORING WELL
i | <~ PROPOSED LOCATION OF
| , . WATSON RESIDENCE AMW UPPER SHARON AQUIFER
| 1" (10 BE DETERMINED ) - MONITORING WELL
Il 1= ’ '
I
~
|
|
|
|
! 1
2
NI e
||
N
| |
|{woll
&l
| |
il
l w l
| | g |
13
|1ee i
N_9250 | H
T
,) | -
\ I} _,/—,*RUNOFF MONITORING
{ w \\ e LOCATION
< ~
%] -
1
]!
o }
Ix I
| (o]
) |
1]
x 3000 ~ { 0 250
~ [
) /' | 125
- } SCALE IN FEET
/J | : APPROXIMATE
| CEMENT PLANT FIGURE 5 - |
A | sene S \ | ALTERNATIVE 2
|y I ] RESIDENT RELOCATION
; l 0 23 2%0 FEET WITH MONITORING
| REFERENCE .
- g g SITE PLAN
. | : aim A e, b g ; g SUMMIT NATIONAL FS
N 8750 } { - 9784, s -5 - WJ - - 48750




o) Two new and two existing monitoring wells screened in
the Water Table Aquifer, one at each site boundary:
and

o One new monitoring well screened in the Intermediate
Unit.

Samples would be analyzed for contaminants in accordance
with 40 CFR 264-.92 to .94. Detection of contaminant
migration toward potable water sources would indicate the
need for additional remedial actions such as development of
alternate drinking water sources or individual home
treatment units.

Relocation of Watson Residence

The Watson residence, located within the proposed relocated
eastern site boundary, requires relocation due to the risk
associated with exposure to soils and the implementation of
the remedy for the site. This action would reduce the
occupants' risk of direct contact or ingestion of contam-
inated groundwater and surface soils. It is estimated that
two acres (600 x 150 ft.) would need to be purchased from
the Watsons. This area would serve as a buffer between the
site and the remainder of the Watson property and would
secure the contaminated eastern perimeter soils.

Provisions for services such as a drinking water supply
depends on the method of relocation. The exact terms of
the relocation will be discussed with the affected parties
before a decision is made. It is likely that any
relocation will require the involvement of both Ohio EPA
and the Federal Emergency Management Agency {(FEMA).

ALTERNATIVE NO, 3 - CAPPING WITH DRUM INCINERATION

The major components of Alternative 3 are:

Access/Deed Restrictions

Runoff Monitoring

Groundwater Monitoring

Removal of Structures

Excavation and Incineration of Buried Drums and Tanks
Excavation of Sediment and Placement Under Cap
Multi-Layer Cap

Vertical Barrier and Groundwater Extraction Wells
Elimination of Onsite Surface Water

Water Treatment

Relocation of Watson Residence

0O000OO000O0O0OO0O0
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All operable unit goals are addressed in this alternative.
It is intended to be representative of a low-cost
containment alternative that offers protection to public
health and environment from existing site hazards. The
mobility, toxicity, or volume of the wastes or contaminated
materials are reduced by this alternative by the inciner-
ation of buried drum and tank contents which are a
remaining source of concentrated onsite contaminants. The
site plan and cross-section of Alternative 3 are shown on
Figures 5-2 and 5-3, respectively. Access restrictions,
groundwater monitoring and resident relocation would be the
same as discussed for Alternative 2. As with Alternative
2, this alternative could also be implemented in less than
a year.

Runoff Monitoring

Surface water and sediment samples would be collected and
analyzed on a quarterly basis from the southeast discharge
point of the relocated south ditch and at the entrance to
the first impoundment. As shown on Figure 5-3, drainage
from the cap is directed southeast and into the relocated
ditch and the first impoundment. Monitoring would be used
to detect migration of surface soil and sediment
contamination from the site, which would signal the need
for further remedial action to adequately protect public
health and the environment. Monitoring would be performed
for a 30 year period.

Removal of Structures

The existing onsite aboveground structures, including the
old incinerator building, will be demolished. The debris
from the demolished structures will be removed from the
site and disposed in permitted offsite facilities or left
on site under the cap. This operation does not mitigate
site hazards for any operable unit, but are necessary to
implement other remedial actions.

Additionally, the material composing the tipple mound will
be used to grade the site, eliminating the mound which is
currently inconsistent with final grading plans.

Excavation and Incineration of Buried Drums and Tanks

The buried drums located on site will be excavated, brought
to the surface and transported off site for incineration.
The buried tanks will be emptied and contents transported
off site for incineration, then the tanks will be exposed,
brought to the surface, and disposed of in the same manner
as the drums. Although the drums exposed during the RI

5=7
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were generally intact, it was assumed that 25% of the drums
will require overpacking prior to transportation off site.
The drummed materials presently constitute a remaining
onsite contaminant source, and future leaks in the drums
could release concentrated contaminants into the soils.
This release could both increase dermal contact hazards
associated with the site and increase the contaminant load
to the onsite groundwater. Removal of the drums and tanks
will eliminate these risks.

cavati e e e

The sediments located in the lower east ditch, the east
ditch within the relocated site boundary, the south ditch,
and the first impoundment will be excavated and placed
onsite for containment under the proposed multi-layer cap.
These contaminanted materials will be used to establish the
rough site grading prior to construction of the cap.

Multi- e a

A multi-layer cap would be installed over contaminated
areas to prevent direct contact with surface contaminants
and prevent their erosion and transport to offsite areas.
The capped area will extend 100 ft. south and 100 ft. east
of the existing fence line to cover all identified areas of
contamination. The multi-layer cap would consist of, from
top to bottom, 1 ft. of topsoil-like loam, 1 ft. of clean
earth fill, filter fabric, high density polyethylene (HDPE)
drainage net, 40 mil HDPE liner, and a 2 ft. compacted clay
layer (see Figure 5-4). The cap would increase evapotran-
spiration through establishment of a vegetative cover,
thereby reducing the volume of infiltration moving through
the contaminated vadose soils. This will, in turn, reduce
the mobility of contaminants transported into the
groundwater. Prior to placing the cover, the site would be
graded to fill existing depressions, eliminate sharp grade
changes, and provide for site drainage to prevent water
ponding on site. Multi-layer cap construction is discussed
in greater detail in Chapter 4.

It was assumed that maintenance, consisting of replacement
of 30% of the vegetative layer, regrading, and revegeta-
tion, would be required every ten years. Bimonthly
inspections would also be performed to detect possible
cracking or damage to the cap.
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